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SECTION  FIFTH. 

Concerning  Acids  united  to  the  Salifiable  Bafes, 
or  Alkaline  and  Earthy  Salts, 


Article  I. 

Concerning  the  general  Properties  of  Salts ; their  Claf 
Jification  ; and  the  Method  of  treating  them . 

1-  Though  the  name  of  fait  was  formerly 

given  to  almoft  every  fubftance  which  is  fapid 
and  loluble  in  water,  the  application  of  the 
term  has  been  fince  confined  to  acid  and  alka- 
line fubftances,  and  to  thofe  which  have  been 
called  the  neutral  faits  ; becaufe,  for  the  moil 
part,  they  are  neither  acid  nor  alkaline.  But, 
it  is  evident,  that  we  ought  no  longer  to  include 
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in  the  fame  clafs,  or  confound,  under  one  de- 
nomination, fubftances  fo  remote  from  each 
other,  in  their  nature  and  properties,  as  the  acids 
and  the  alkalis.  And  ftill  lefs  to  confound  thole 
two  c lades  of  bodies  with  that  of  the  compound 
faits.  It  is,  therefore,  much  more  methodical 
and  exact  to  coniine  the  name  of  faits  to  the 
compounds  of  acids  and  falifiable  bafes  : and 
this  the  more  particularly,  becaufe  in  the  com- 
mon ufes  of  life,  the  word  fait  has  from  time 
immemorial  been  applied  to  the  muriate  of  foda, 
which  conftitutes  one  of  this  clafs  of  bodies,  the 
molt  rarely  known  of  any,  and  is,  as  it  were, 
the  chief  of  this  family,  leading  us  to  the  know- 
ledge of  all  the  others. 

2.  When  the  hypothetical  arbitrary  princi- 
ple, which  chemilts  had  imagined  to  be  the 
common  origin  of  all  faline  fubftances,  and  the 
fource  of  their  general  properties  was  confound- 
ed under  the  denomination  of  fait,  toe-ether 
with  the  alkalis  and  the  acids,  with  the  faits 
properly  fo  called,  thole  laft  were  diftinguilhed 
by  the  denomination  of  neutral  faits , middle 
faits , compound  faits,  imà  fecondary  faits.  The 
fir  ft  exprelfron  was  adopted  becaufe  it  was  found 
that  molt  of  thole  faits  are  deprived  of  acid 
and  alkaline  properties  ; whence,  in  this  fenfe, 
it  was  aborted,  either  that  the  acid  neutralized 
the  alkali,  or  more  frequently  that  an  alkali,  or 
earth,  neutralized  an  acid.  But  this  exprelfion 
very  frequently  required  exceptions  in  favour 
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of  many  faits,  forne  of  which  exhibited  alkaline 
characters, , and  others  the  characters  of  acidity. 

The  denomination  of  middle  faits  was  found- 
ed on  the  fame  bafis.  It  was  admitted,  that  the 
properties  of  thefe  faits  are,  in  certain  refpeCts, 
intermediate  between  thofe  of  tlie  alkalis  and 
the  acids.  And  this  expreffion  is  faulty  in  the 
fame  manner  as  the  former.  That  of  com- 
pound faits  was  drawn  from  the  companion  of 
thofe  bodies  with  their  materials  which  are  ma- 
nifefdy  lefs  compounded.  From  the  fame  fource 
was  derived  the  term  fecondary  faits,  in  contra- 
diftinCtion  to  which,  the  fimple  faits  were  call- 
ed primitive  faits.  Thefe  laft  exprefiions  fup- 
pofed  the  general  term  faits  to  be  applied  to  the 
acids,  alkalis,  8cc. 

3.  The  word  fait  employed  (imply  to  defignate 
the  combination  of  the  acids,  or  lalifiant  bodies 
with  the.falifiable  alkaline,  or  earth v bafes,  leaves 
no  ambiguity,  but  reprefents  a notion  equally 
exaCt  and  perfpicuous  refpe Cling  the  nature  of 
thofe  compounds.  They  are  formed,  in  general, 
from  the  union  of  acids  with  alkalis,  or  earths. 
This  union  is  made  without  mutual  alteration, 
or  change  of  nature  on  the  part  of  the  two 
kinds  of  matter  which  combine  ; thev  enter  into 
combination  and  remain  in  equilibrium,  and 
they  can  be  extracted  by  the  decompofition  of 
thofe  faits  in  poffelfion  of  their  original  nature 
and  properties.  It  is  true  that  the  properties  of 
each  component  part  in  the  compound  itfelf, 
whether  it  be  acid  earth,  or  alkali,  is  changed, 
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and  becomes  totally  different  from  thofe,  i llicit 
caeli  of  them  pofleffed  feparately,  and  in  its 
hate  of  infulàtion.  This  is  a confiant  pheno- 
menon which  was  exhibited  as  one  of  the  laws 
of  the  attraction  of  compofitiom  But,  not- 
withftanding  this  real  change  of  properties, 
there  is  no  change  in  the  compofition,  or  primi- 
tive nature  of  each  component  part  ; as  is 
proved  by  the  limple  and  true  analyiis  which 
is  accurately  made  by  means  of  chemical  appa- 
ratus. 

' * - ‘V* 

4.  The  hiftory  of  faits  is  one  of  thofe  parts 
of  chemiftry  which  has  been  cultivated  with  the 
g re  at  eft  fuccefs,  for  a century  and  a half,  and 
more  especially  during  the  lait  thirty  years. 
Accordingly  there  is  no  branch  of  the  fcience 
which  has  received  an  equal  degree  of  improve- 
ment. The  number  of  known  faits  has  been 
prodigiouilv  augmented  fin  ce  that  period. 
There  is  no  chenhft  who  has  not  contributed 
fmce  the  time  of  Glauber'  to  extend  the  feries 
of  thofe  bodies.  I fhall  give  a luliicient  no- 
tion of  the  new  acquhitions  of  fcience  in  this 
refpeét  by  remarking  that  in  head  of  twenty  or 
thirty  fpecies  of  faits,  which  were  the  onlv  fpe- 
cies  well-known  even  twenty  years  ago,  their 
number  has  been  fo  greatly  multiplied  by  modern 
difcoveries  that,  at  prefen t,  wc  reckon  one  hun- 
dred and  thirty-four  fpecies  well  determined, 
of  which  I lhall  dcfcribe  the  characters,  and 
the  properties  in  this  lection.  And  I thall  treat 
only  of  the  combination  of  the  principal  acids, 

pointed 
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pointed  out  in  the  third  fedtion,  with  the  falifia- 
hle  bafes  treated  in  the  fourth.  We  lhall,  here- 
after, lee,  that  the  compounds  of  the  bafes  with 
the  four  metallic  acids  of  which  I do  not  here 
treat,  becaufe  I refer  them  to  the  hiftory  of  the 
metals  ; and  hill  more  thofe  which  remit  from 
the  union  of  all  the  metallic  oxides  confidered 
as  Tali  liable  bafes  with  the  metallic  and  non-me- 
tal lie  acids  ; and  alfo  the  faits  which  the  vege- 
table and  animal  acids  form  with  the  alkalis,  the 
earths,  and  the  metallic  oxides,  will  increafe 
the  number  of  thofe  faline  compounds  to  near 
a thoufand,  which,  neverthelefs,  will  he  men- 
tioned, and  their  properties  described  in  the 
courfe  of  this  work. 


5.  The  hundred  and  thirty-four  fpecies  of 
faits  which  really  belong  to  this  feblion,  exift, 
in  all  probability,  ready  formed  in  nature  ; but 
they  have  not  yet  been  all  difeovered.  They 
are  depofited  in  beds,  in  fedi merits,  or  ininfulat- 
ed  conliderable  malles  in  the  interior  of  the 
globe;  or  regularly  cryftallized  in  fubterraneous 
cavities;  or  dilfolved  in  water;  or  other  fluids, 


or  precipitated  in  the  folid  organs  of  vegetables 
and  animals.  They  are  often  confounded  by 
the  mineralogifts,  with  the  hones,  either  be- 
caufe they  have  little  or  no  ta  ft  e,  or  are  fcarce- 
ly  if  at  all  foluble,  or,  in  fome  inftances,  form 
large  malles  in  the  earth,  inert,  ponderous, 
bulky,  and  nearly  unchangeable,  at  lea-ft  in  ap- 
pearance. But  chemifts  have  ascertained  their 
faline  nature  and  compofition.  Modern  miner- 
al og  ills, 
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alogifts,  therefore,  who  perceive  the  neceffity  ot 
applying  chemical  properties  to  the  diftinclions 
of  fcffils,  muft  arrange  thofe  natural  faline  com- 
pounds, in  a particular  clafs,  under  the  name  of 
acidiferous  fubftances,  which  being  hereafter 
diflinguiflied  from  the  earths  and  ftones,  are 
placed  immediately  fubfequent  to  them. 

6.  Since  the  whole  of  the  alkaline  and  earthy 
faits  have  not  been  found  in  nature  ; fmee  they 
are  moll  frequently  impure,  and  difficult  to  be 
feparated  from  the  feveral  fubftances  with  which 
they  are  mixed,  chemifts  inoft  commonly  pre- 
pare them  by  uniting  the  acids  with  the  earthy 
or  alkaline  bafes  in  a diredl  way,  or  by  caufing, 
with  certain  natural  faline  comnounds,  a mutual 

jl  7 

change  of  bafes  and  of  acids  which  afford  the 
faits  they  are  defirous  of  procuring.  It  is  alfo 
to  be  oblerved,  that  the  faits  extracted  from  the 
interior  of  the  earth  are  mod  commonly  either 
mixtures  of  two  or  three  different  faline  fub- 
ftances,  or  ternary  compounds  of  an  acid  with 
two  bafes  at  the  fame  time  ; and  if  it  be  effen- 
tial  to  the  ehemilt,  as  well  as  mineralogifts,  to 
be  well  acquainted  with  thefe  compounds,  as  he 
cannot  examine  them  without  fir  ft  beinu  ac 
quainted  with  the  pure  and  fimple  faits,  it  be- 
comes neceifary  that  he  fhould  prepare  thofe 
lad,  a procefs  which  is  always  more  eafy  than 
that  of  purifying  them,  and  of  feparating  them 
from  the  multiplied  compounds,  or  numerous 
mixtures,  in  which  they  are  prefented  by  Na- 
ture, 


7*  It 
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7.  It  would  appear,  at  firft  fight,  that  the 
eleven  acids  treated  in  the  third  lection,  and  of 
which  our  prefen t objedl  is  merely  to  examine 
the  faline  combinations,  becatife  I refer  thofe 
of  the  four  metallic  acids  to  the  hiftory  of  the 
metals  ; it  would  appear,  I fay,  that  thofe  ele- 
ven acids  united  to  eleven  falifiable  bafes,  name- 
ly, fix  earthy  and  five  alkaline,  ought  to  afford 
only  one  hundred  and  twenty-one  faits.  We 
might,  alfo,  obferve,  that  one  of  thefe  bafes, 
filex,  combining  only  with  few  of  thofe  acids, 
or,  properly  fpeaking,  only  with  the  fluoric  as 
has  been  already  obferved  in  the  preceding 
feefion,  ought  to  diminifh  this  number  by  ten, 
which  would  reduce  the  whole  to  one  hundred 
and  eleven.  But  we  muft  remark,  that  among 
the  faline  compounds  there  are  fe.veral  which 
are  capable  of  varying  the  proportion  of  their 
principles,  and  confequently  of  forming  more 
than  one  fpecies  ; that  fome  acids  can  alfo 
unite  to  two  bafes  at  a time,  and  conftitute  what 
are  called  triple  faits,  or  trifules.  On  thefe  ac- 
counts it  is,  that  the  number  of  faits  already 
well-known  amounts  to  one  hundred  and  thirty- 
four,  and  we  can  forefee  that  future  refearches 
will  add  ftili  more  to  the  number;  for  not- 
withftanding  the  difeoveries  made  during  the 
laft  thirty  years,  it  is  evident,  that  there  are  hill 
more  to  be  expected. 

8.  It  is  more  particularly  in  the  hiftory  of  the 
faits  that  the  methodical  nomenclature  polTcffes 
the  greateft  advantage.  Inhead  of  the  infigni- 

ficant 
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ficant  and  indeterminate  names  deduced  front 
properties  ill  underftood  and  frequently  imagi- 
nary,  or  from  inventors  by  which  thofe  com- 
pounds were  formerly  diftinguilhed,  names 
which  were  a burden  to  the  memory,  this  fyfteni 
has  fubftituted  denominations  which  exprefs  the 
nature  and  component  parts  of  each  fait  ; fo 
, that  tnofe  terms  actually  delineate  the  fubftance 
fpoken  of.  The  experience  of  twelve  years  has 
proved  that  this  (impie  and  ingenious  method 
of  denominating  the  faits  has  rendered  their 
hiftory  and  ftudy  fo  perfpicuous  and  fo  eafy, 
that  there  is  no  reafon  to  fear  that  the  learner 
mould  be  obliged,  as  formerly,  to  enter  upon  a 
painful,  fatiguing,  and  often  fruitlefs  labour,  to 
retain  the  compofition  and  properties  of  each  in- 
dividual fait.  We  may  even  add,  that  if  this 
arrangement  had  not  been  made,  it  would  have 
been  abfolutely  impoffible  to  know  the  charac- 
ters of  the  numerous  fait;,  which  have  been  clif- 
covered,  and  the  fcience  o'f  chemiftry  would 
then  have  been  confined  to  the  very  few  men 

who  are  capable  of  extraordinary  efforts  of  me- 
naory. 

9.  Every  fait  is  diftinguifhed  by  a double 
name,  or  ratner  by  a name  compounded  of  two 
words.  The  firft  denotes  the  acid,  and  the  fé- 
cond the  alkaline  and  earthy  bafe.  The  word 
which  denotes  the  acid,  and  is  taken  from  the 
proper  name  of  that  fubftance,  has  its  termina- 
nation  varied  in  two  manners,  according  to  the 
ttate  of  the  acids  which  enter  into  the  compo- 

fition 
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fit  ion  of  the  fait  ; namely,  in  ate  when  the  acid 
is  faturated  with  oxigen,  and  ite  when  the  acid 
is  not  faturated.  The  firft  termination  belongs 
to  faits,  which  contain  acids  with  the  fyllable 
ic,  and  the  fécond  is  applied  to  thofe  faits  which 
are  formed  by  acids  ending  in  ous.  Thus  the 
carbonic,  phofphoric,  fulphuric,  nitric,  muria- 
tic, fluoric  and  boracic  acids,  form  faits  which 
are  named  carbonates,  phofphates,  fulphates,  ni- 
trates, muriates,  fl nates  and  borates  ; whereas, 
the  phofphoreous,  fulphureous  and  nitrous  acids 
form  faits,  which  are  termed  phofphites,  ful- 
phites-and  nitrites.  If  the  acid  be  fupercharged 
with  oxigen,  the  faits  which  it  conftitutes  are 
named  oxigenated.  Such  are,  as  will  be  feen, 
the  fuper-oxigenated  muriates. 

10.  The  fécond  word,  which,  added  to  the 
former,  ferves  to  denote  the  bafe,  is  the  name  of 
the  bafe  itfelf,  So  that  there  are  as  many  of 
thofe  fpecific  denominations  as  there  are  dif- 
ferent fpecies  of  each  fait.  The  faits  terminat- 
ing in  ate  and  in  ite,  are  known  of  alumine,  of 
ïdrcone,  of  glucine,  of  magnefia,  of  lime,  of 
barites,  of  pot-afh,  of  foda,  of  ftrontian,  of  am- 
monia, and  even  fometimes  of  filex.  If  the 
fait  have  a double  bafe,  the  names  of  the  two 
bafes,  which  enter  into  its  compofition,  are  ad- 
ded after  the  word  which  defignates  its  acid. 
Sometimes,  in  order  to  prevent  monotony,  the 
word  which  exprelfes  the  bafe,  has  an  adjedtive 
termination  when  the  genius  of  the  language 
will  permit  it.  Thus,  we  fay  calcareous  faits 

in  head 
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inftead  of  fait  of  lime,  ammoniacal  faits  in- 
ftead of  faits  of  ammonia,  aluminous  lalt  in- 
Head  of  fait  of  alumine  ; and  lo  like  wife  the 
terms  baritic,  magneftan  and  the  like  are  uied. 
When  faits,  with  double  or  triple  bafes,  arc 
treated  of,  the  name  of  one  bale  is  occaiionally 
connebled  with  that  of  the  other,  fo  as  to  make 
a,  {ingle  word.  Thus  it  is  that  we  fay  ammoni- 
aco-magnefian  fulphate,  inftead  of  the  lul- 
phate  of  ammonia  and  magnefia  ; the  magne- 
tic-calcareous  borate  inftead  of  the  borate  of 
magnefia  and  lime. 

o 

11.  There  are  alfo  two  other  modes  of  ex- 
preftion  ufed  in  the  methodical  nomenclature  to* 
denote  the  two  particular  fiâtes  of  fome  fpecies 
of  faits.  When  they  are  fupercharged  with  acid 
the  fait  is  denoted  by  the  word  acidulé,  or  the 
words,  with  excefs  of  acid.  If,  on  the  contra- 
ry, they  contain  a fuperabundance  of  bale,  they 

are  denoted  by  the  expreffion  with  the  excefs  of 

** 

bafe,  or  fuperfaturated  with  the  bafe.  All  thefe 
denominations  have  given  fuch  clearnefs  to  the 
language  of  the  fcience,  that  they  have  removed 
the  periphrafis  which  began  to  be  ufed,  and 
threatened  to  render  the  nomenclature  c on f ufed, 
and  fcarcely-  intelligible,  before  the  eftabli Ai- 
ment of  the  new  fvftem. 

%j 

12.  The  number  of  faits  being  very  confide- 
rable,  it  is  Hill  more  neceftary,  with  regard  to 
the  , bodies  comprehended  in  the  preceding 
lections,  to  difpofe  them  regularly,  or  accord- 
ing to  the  confiant  method.  After  twen- 
ty 
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ty  years  of  numerous  effays  and  trials,  1 have 
concluded  that  the  moft  advantageous  order 
would  be  that  in  which  the  faits,  being  all  me- 
thodically divided,  fhould  exprefs  a feries  of 
chemical  truths,  of  properties  of  the  fait,  and 
which,  by  prefen  ting  their  feries,  diftributed  in 
a fpace  proper  to  caufe  them  to  be  retained, 
would,  at  the  fame  time,  exhibit  a table  of  their 
mutual  relations. 

13.  With  this  view  I formed  eleven  genera 
of  hilts  after  the  eleven  acids,  be  caufe  the  faits, 
compared  with  regard  to  the  acids  which  enter 
into  their  compofition,  referable  each  other 
more  nearly  than  when  compared  with  regard 
to  their  bafes.  I have  placed  thofe  genera  in  a 
relative  order,  founded  on  the  force  of  attrac- 
tion of  the  acids  in  general  for  the  bale.  Thus, 
by  ftridtly  following  this  order,  it  will  be  ne- 
ceffary  to  place  the  fulphates  at  the  end  of  the 
firft  genus,  the  nitrates  in  the  fécond,  the  mu- 
riates in  the  third,  the  phofphates  in  the  fourth, 
phofphites  in  the  fifth,  the  fluates  in  the  fixth, 
the  fuper-oxigenated  muriates  in  the  feventh, 
the  fulphites  in  the  eighth,  the  nitrites  in  the 
ninth,  the  borates  in  the  tenth,  and  the  car- 
bonates in  the  eleventh.  But  1 have  partly  dif~ 
turbed  this  ftrict  order,  by  placing  the  fulphites, 
the  nitrites  and  the  fuper-oxigenated  muriates 
after  the  fulphates,  the  nitrates  and  the  muriates, 
becaufe  it  is  more  natural  to  treat  the  fhft  of 
thofe  laits  after  the  fécond,  on  which  they  de* 
pend  in  fome  meafure,  and  cannot  be  detached 

from 
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from  them,  becaufe  they  conftitute  a fort  of 
appendage  to  the  fubjed. 

14.  In  each  genus  I have  difpofed  the  fpecies 
it  includes  according  to  the  order  of  the  attrac- 
tion of  the  bafes  for  the  acids,  fo  that  the  fir  ft 
fpecies  is  the  moft  indecompofable,  or  the  moft 
ftrongly  adherent  in  its  principles,  and  the  iaft 
is  the  moft  eafily  decompoled,  or  its  principles 
adhere  the  leaft.  So  that,  in  the  firft  genus  of 
fulphates,  that  of  barites  is  the  firft  fpecies,  and 
the  f ulphate  of  zircone  forms  the  laft  fpecies. 
All  the  intermediate  fpecies  are  fucceftively 
placed  in  the  order  of  attraction  of  their  bafes, 
from  the  fécond  to  the  laft  but  one.  So  that 
the  numbers  which  precede  each  of  the  faits  are, 
at  the  fame  time,  diftindive  in  a certain  refpect, 
of  the  force  with  which  the  component  parts 
adhere  together.  We  fee,  therefore,  by  the  ex- 
hibition of  this  new  method,  that,  fo  far  from 
refembling  moft  of  thofe  which  are  founded  in 
natural  hiftory  ; where,  though  more  perfect 
than  in  the  other  fciences,  they  are  ftill  fo  often 
arbitrary  or  incoherent,  particularly  in  their  laft 
ramifications,— it  has  the  advantage  of  {bow- 
ing the  moft  important  characters  of  the  fait, 
the  means  of  decompofmgthem,  the  differences 
which  diftinguith  them,  and,  in  a word,  the 

moft  ftriking  relations  which  exift  between 
them.. 

1.5.  formerly,  when  the  number  of  faits  re- 
rjuiicd  to  be  known  was  iniall,  it  was  pradi- 
cable  to  give  the  hiftory  of  each  to  a conftderable 

extent. 
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extent.  There  was  no  reafon  to  apprehend  the 
fatigue  of  the  reader  by  the  defcription  of  their 
properties.  At  prelent  it  is  impoflible  to  follow 
this  courfe  in  the  defcription  of  thofe  bodies. 
Their  multiplicity  is  fuch,  that,  if  we  were  to 
attempt  to  defcribe  and  examine  them  with  the 
details  generally  appropriated  to  that  branch  of 
chemiftry,  we  could  no  longer  hope  for  readers; 
and  the  patience,  as  well  as  the  memory  of  the 
moft  afliduous,  would  be  infufficient  for  the 
talk.  It  has,  therefore,  become  neceflary  to 
adopt  another  method  of  treating  this  part  of 
the  fcience.  The  method,  which  a long  habit 
in  teaching,  and  a particular  knowledge  of  the 
ftudy  of  chemiftry  has  pointed  out  to  me,  does- 
not  poflefs  this  inconvenience. 

lb.  I firft  treat  the  generic  properties  of  each 
of  the  genera  of  faits  at  confiderable  length* 
that  is  to  fay,  the  chemical  characters  which  be- 
long to  the  whole  or  intire  collection  of  the  fpe- 
cies  comprehended  in  each  genus -of  thofe  com- 
pounds.  We  mu  ft  remark,  that  thofe  general 
properties  belong  to  the  acid,  or  rather  that  they 
are  determined  by  the  acids,  becaufe  there  is 
only  this  principle  common  to  the  whole  genus, 
and  the  properties  of  the  genus  are  common  to 
all  the  fpecies.  This  defcription  being  adapted 
to  all  the  faits  which  compofe  each  genus  re- 
fpeCtively,  it  is  eafy  to  fee,  that,  when  it  ihall 
be  complete,  it  will  not  be  neceflary  to  repeat 
the  expofltion  of  the  fame  characters  at  each 
fpecies,  and,  confequéntly,  that  the  hiftory  of 

this 
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this  will  become  much  more  ïh.arp  and  fimple. 
In  this  refipect  we  muft  imitate  the  method  ills 
in  natural  hi  (tory  ; who,  after  having  given  the 
generic  characters  with  a certain  degree  of  de- 
tail, are  no  longer  under  the  neceffity  of  de- 
feribing  the  fpecies  but  by  a fimple  phrafe,  pro- 
per to  diftinguiih  them  one  from  the  other.  It 
is  true,  that  we  cannot  Unfitly  follow  the  fame 
method  in  chemiftry,  becaufe  a tingle  phrafe  is 
not  fufficient  to  defignate  a fpecies,  and  becaufe 
it  is  necelfary  tnat  we  lliould  negleét  none  of 
the  diftinfifive  properties. 

17.  In  fafit,  it  is  not  only  for  the  diftinfition 
of  the  fpecies  from  each  other,  as  is  done  with 
plants  and  animals,  but  it  is  alfo  with  a view 
to  enunciate  all  their  uleful  properties,  that 
the  chemift  is  required  to  treat  particularly  of 
each  of  thefe  fpecies.  In  order  to  adhere,  as 
much  as  pofiible,  to  this  advantageous  method 
ot  the  natuialift,  I fhall  confider  uniformly  the 
fpecies  under  thefe  eight  fuceeffive  habitudes  ; 
one,  their  hiftory  and  fynonomy  ; fecondly’ 
tneii  pin  heal  properties;  thirdly,  their  exiftence 
m nature,  or  their  preparation;  fourthly,  the 
adioii  of  caloric  ; fifthly,  the  aftion  of  the  air; 
fixthly,  the  a&ion  of  water;  feventhly,  their 
analyfis,  and  the  proportion  of  their  component 
parts;  eighthly,  and  laffly,  their  ufes. 

18.  Thofe  eight  divifions  comprehend  all 
that  is  necelfary  to  be  known  refpefiting  each 
fait,  particularly  after  having, treated  their  ge- 
neric 
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neric  properties,  or  characters  which  point  them 
out  as  belonging  to  Inch  a genus, 

A.  The  fynonomy  and  hiftory  exhibit  the 
different  names  which  have  been  given  to  the 
fpecies,  and  the  times  when  they  were  difeovered 
and  beft  known, 

B.  The  examination  of  the  phyiical  proper- 
ties tends  to  determine  their  form,  and  the  va- 
rieties given  by  the  primitive  figure,  their  tafte 
and  their  fpeciilc  gravity. 

C.  The  confederations  refpeéting  their  exift- 
ence  in  nature,  or  their  preparation,  include  their 
natural  hiftory,  their  extraction,  their  purifica- 
tion or  fabrication,  whether  in  the  large  .way, 
in  the  arts,  or  in  the  finall  way,  in  labora- 
tories. 

D.  The  action  of  caloric  comprehends  their 
various  fufibility,  their  fixity,  their  volatility, 
their  decompofition  or  unchangeablenefs. 

E.  The  action  of  the  air  embraces  their  ef- 
florescence, their  deliquefcence,  or  their  perma- 
nence in  the  atmofphere*. 

F.  That  of  water  refers  to  their  folubility 
with  heat,  or  in  the  cold,  and  to  the  art  of  cryf- 
tallizing  them. 

G.  To  the  article  of  their  analyfis,  I refer  all 
the  means,  and  all  the  agents,  which  ferve  to 
decompose  them  ; the  varied  phenomena  which 
they  prefent  in  their  decompofition,  and  the  re- 
lative proportions  of  the  acids  and  the  bafes 
which  compofe  them. 


IT.  Laftly, 
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H.  Laftly,  their  ufes  mu  ft  terminate  their 
defcription,  for  to  thofe  ufes  it  is  that  all  the 
fads  collected  refpecting  their  properties  muft 
point. 

I.  Each  genus,  forming  a particular  article, 
of  this  fifth  feftion,  each  article  fhall  be  divided 
into  two  paragraphs  ; the  fir  ft  appropriated  to 
explain  generic  characters  or  properties  ; the 
fécond  to  the  expofition  of  fpecific  characters 
or  properties. 


Article  IL 
Genus  1. 

Alkaline  and  Earthy  Sulphates . 

I»  Concerning  the  Generic  Properties  of  thefe  Salts, 

1.  THE  alkaline  and  earthy  fulphates  are 
compounds,  formed  of  fulphuric  acid  and  faii- 
fiable  bales.  This  generic  name  is  derived  from 
the  word  fulphuric,  of  which  the  three  laft 
iyllables  have  been  condenfed  into  one,  for 
convenience  and  facility  of  pronunciation.  As 
foon  as  it  was  well  known  that  the  fulphureous 
acid  formed  in  its  combinations  with  the  fali- 
irable  bafes,  lpecies  or  faits  refenrbling  each 
other  in  a great  number  of  their  properties, 

and 
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and  which  belong  to  the  fame  genus,  they  were 
all  denominated  vitriols.  Before  that  time  each 
of  them  had  independent  names  as  will  be 
fhown  under  the  fpecies.  They  have  long  been 
the  fubject  of  much  examination,  particularly 
at  the  commencement  of  the  laft  century,  at 
lead  with  regard  to  fome  of  them.  But  they 
have  not,  however,  been  exaétly  known  till 
within  a few  years.  Mod  of  them  are  the  con- 
fequence  of  recent  difeoveries. 

• 2.  Nature  prçfents  moft  of  the  fulphates  in 
the  fofhl  date,  more  or  lefs  abundant  or  fcarce, 
in  the  form  of  beds,  of  veins,  of  plates,  of  in- 
crudations,  or  diffolvecl  in  waters,  or  laftly,  in 
the  humours  of  vegetables,  and  more  rarely  in 
thofe  of  animals.  Some  of  them  are  found  pure 
and  without  mixture.  Others  require  to  be 
purified  after  having  been  extracted  out  of  the 
earth  or  feparated  from  waters  by  different 
procédés  of  evaporation.  Some  of  them  are 
almod  condantly  the  product  of  art,  either  be- 
caufe  they  are  fcarce  in  nature,  or  becaufe 
they  are  found  only  in  a very  impure  and  mix- 
ed date,  didicult  to  be  cleared  of  extraneous 
matters.  The  fulphates  are  formed  in  che- 
midry,  either  by  diredl  combination  of  the  fuff 
phuric  acid  and  the  pure  bafes,  or  by  uniting 
pure  fulphuric  acid  to  thofe  bafes  engaged  in 
combinations  from  which  this  acid  expels  them, 
or  other  wife,  by  uniting  the  pure  bafes  to  the 
fulphuric  acid  itfelf,  engaged  in  combinations 
from  which  thefe  bafes  can  extradl  it;  or  ladly, 
Vol.  III.  C by 
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by  uniting  the  bafes  and  the  acid  both  previouf- 
]y  engaged  in  compounds,  and  difpofed  to  mu- 
tual exchange  by  the  effect  of  the  double  elec- 
tive attrapions.  We  fiiall  fee  inftances  of  thefe 
four  kinds  of  fabrications  of  the  fulphates,  in 
the  hiftory  of  the  fpeeies  of  falts  belonging  to 
the  different  genera. 

3.  The  phyfical,  or  feniible  properties  are,  in 
general,  thofe  which  afford  the  leaff  of  generic 
charaPer,  hecaufe  they  vary  in  the  fpeeies, 
and  cannot  be  well  applied  but  as  fpecific  cha- 
raPers.  We  fiiall,  therefore,  in  this  place  only 
obferve,  that  all  the  fulphates  are  capable  of  af- 
1 inning  a cryffalline  form,  that  fome  of  them 
receive  this  form  only  from  nature,  which  art 
has  not  yet  imitated;  whereas,  in  others,  the 
cryftallization  is  always  the  produP  of  art. 
That  thofe  primitive  forms,  which  are  conftant 
in  each  fpeeies,  afford,  by  variations  dependent 
on  the  primitive  figure,  integrant  particles  unit- 
ed after  laws  of  diminutions  bn  the  edges  and 
the  angles  which  are  capable  of  being  appre- 
ciated by  varieties  more  or  lefs  numerous.  The 
fame  is  the  cafe  with  regard  to  tafte  and  fpe- 
cific gravity,  thefe  are  different  in  the  different 
ff  ecies,  fome  times  ition  g-,  and  fometimes  weak. 
Among  the  fpeeies  of  this  genus  however,  it  is, 
that  the  heavieft  falts  are  found. 

4.  They  are  unalterable  by  light,  which  they 
refract  according  to  laws  peculiar  to  the  fpeeies, 
and  fo  likewife  moll  of  them,  are  equally  un- 
changeable, at  leaft  in  their  intimate  nature  and 

competition, 
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compofition,  by  caloric,  which  limply  divides, 
breaks,  calcines,  fufes,  orfublimes  them.  Some 
lofe  a portion  of  their  acid,  or  their  bafe,  by 
the  adfion  of  fire,  but  moft  of  them  lofe  nothing 
but  a portion  of  water,  and  their  form.  This 
adfion  is  more  immediately  relative  to  the  fpe- 
cific  charadler. 

5.  The  fulphates  undergo  no  alteration  from 
oxigen,  or  azote  gas.  They  take  neither  of 
thefe^bafes  from  bodies  which  contain  them. 
And  accordingly  the  changes  which  they  are 
lometimes  fufceptible  of  from  the  air,  depend 
only  on  the  water  they  contain.  Sometimes 
they  attradt  the  water  of  the  atmofphere,  become 
moift  and  foft,  in  which  cafe  they  are  faid  to 
be  deliquefcent,  becaufe  they  tend  to  become 
liquid.  Sometimes,  on  the  contrary,  they  dry, 
lofe  their  water  of  cryftallization,  and  then  they 
are  faid  to  be  efflorefcent,  becaufe,  in  the  adt 
of  becoming  pulverulent,  they  firft  prefent  on 
their  furface  fmall  needles,  or  white  powder, 
which  was  long  compared  to  flowers,  and  fre- 
quently fo  called  in  ehemiftry.  Both  thofe  pro- 
perties afford  fpecihc  charadters. 

6.  All  the  fulphates  are  capable  of  under- 
going changes,  more  or  lefs  confiderable,  from 
the  fimple  or  undecompofcd  combuftible  bo- 
dies ; but  thefe  changes  never  take  place  in  the 

. cold.  They  are,  in  general,  produced  by  heat- 
ing thofe  bodies  more  or  lefs  in  contadf  with 
each  other. 
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Thus  hidrogen  gas,  brought  into  contadl  with 
the  fulphates  when  ignited,  or  even  when  fufed 
in  red-hot  porcelain  tubes,  takes  from  their  acid 
more  orlefs  of  oxigen,  forms  water,  and  reduces 
them  into  hidrogenated  fulphites,  or  fulphurets, 
according  to  the  relative  quantities  of  thofe  two 
bodies  which  are  heated  together. 

Carbon  which  does  not  alter  them  in  the 
cold,  decompofes  them  completely  at  a red-heat, 
and  changes  them  into  hidrogenated  and  carbo- 
nated  fulphurets.  This  is  even  the  moil  confiant 
and  ntoft  eminent  generic  clear  act  er  of  the  ful- 
phates,  that  which  has  been  the  longeft  known,, 
and  ferves  to  ascertain  their  prefence.  It  may  be 
conceived,  that  in  proportion  as  the  fulphates, 
in  this  cafe,  pais  to  the  hate  of  fulphurets,  the 
carbon  muft  pals  to  that  of  carbonic  acid.  Ac- 
cordingly the  mixtures  fwell  up  more  or  lefs  in 
the  crucibles  in  which  they  are  heated,  and  no- 
greater  portion  of  carbon  remains  in  the  ful- 
phurets than  that  which  was  more  than  necef- 
tary  to  the  formation  of  the  acid.  In  this,  as  in 
many  other  cafes,  we  find  an  acid  which  paiTes 
to  the  hate  of  its  combuftible  radical,  and  a 
combuftible  radical  which  becomes  acid  at 
the  expenie  of  the  oxigen  of  the  former. 

Phofp horns,  heated  with  thofe  faits,  does  not 
more,  than  ufually  convert  them  into  fulphites, 
became,  at  the  temperature  mo  ft  commonly  em- 
ployed, it  cannot  feize  a greater  portion  of  ox- 
igcn  than  that  excels  which  conftitutes  the 

difference 
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difference  between  the  fulphureous  and  fiilplni- 
ric  ftates  of  the  acid  ; but  by  a very  ftrongheat 
it-decompofes  them  entirely  on  account  ot  tlie 
attraction  of  phofphorus  for  oxigen  being  great- 
er than  that  of  fulphur,  and  that  of  the  phof- 
phoric  acid,  for  the  bafis  becoming  more  com 
fiderable  than  the  attraction  of  the  fulphuric 
acid  on  account  of  the  fixity  of  the  former, 
while  the  elevated  temperature  ads  very  ftrong- 
ly  to  diminith  that  of  the  latter. 

Sulphur  does  not  combine  with  any  of  the 
fulphites,  whatever  may  be  the  temperature; 
and  we  fhall.  in  faCt,  fee,  that  the  fulphites  lofe 
their  portion  of  fulphur,  when  heated,  and  be- 
come fulphates. 

The  diamond  does  not  alter  thofe  faits  in  any 
manner. 

Some  of  the  metals  among  thofe  which  are 
the  moft  greedy  of  oxigen,  decompofe  them 
after  the  manner  of  carbon  by  means  of  a con- 
fiderable  heat,  and  thus  change  the  alkaline  and 
earthy  fulphates  into  hidro-fulphurated  metal- 
lic oxides:  the  alkaline,  or  earthy  bafes  beino* 
fet  at  liberty.  We  ihall  fee,  by  comparing  the 
different  generic  properties  of  the  fulphates,  that 
there  is  no  property  better  adapted  to  charac- 
terize and  diftinguifh  this  genus  of  faits  from 
all  others,  than  the  action  of  combuftible  bo- 
dies, and  their  converfion  into  Ample  or  hidro- 
genated  fulphurets,  in  fome  cafes  with  earthy 
or  alkaline  bafes,  as  is  effected  by  means  of 
charcoal,  and,  in  others,  complicated  by  the 

union 
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union  of  the  metallic  oxides  when  the  effect  is 
produced  by  metals. 

7.  Among  the  burned  bodies,  or  oxides,  wa- 
ter is  the  only  one  of  which  it  is  of  importance 

> to  determine  the  abtion  upon  the  fulphates. 
Though  this  action  is  better  adapted  to  charac- 
terize the  fpecies  than  to  diftinguifh  the  genus, 
it  is  neceffary  to  explain,  in  this  place,  how  that 
fluid  a<ds  with  thofe  falts  in  general.  Among 
the  fulphates,  fome  appear  to  be  totally  infolu- 
ble  in  water,  and  others  are  very  fparingly  Solu- 
ble ; fome  have  a middle  degree  of  folubility  ; 
but  none  of  them  approach  the  great  folu- 
bility which  is  obferved  in  other  genera. 
The  latter  falts  are  more  foluble  in  hot  than  in 
cold  water,  the  former  are  not  more  foluble  in 
that  fluid  when  heated,  than  when  at  a low  tem- 
perature. The  former  eryftallize  by  cooling, 
the  latter  by  evaporation.  Molt  of  them  pro- 
duce cold  in  the  a<5t  of  folution,  while  they  pafs 
from  the  folid  to  the  liquid  ftate.  Their  folu- 
tions  differ  in  fpecihc  gravity  according  to  the 
greater  or  lefs  quantity  of  faline  matter  diffolved 
in  the  water. 

8.  The  metallic  oxides  have  no  adlion  on  the 
fulphates,  excepting  when  thofe  oxides  are  not 
faturated  with  oxigen,  or  when  they  have  an 
adlion  upon  that  principle  diffidently  ftrong  to 
enable  them  to  fake  it  from  the  fulphuric  acid. 
The  other  non-metaliic  oxides,  fuch  as  mod: 
vegetable  fubflances  may  be  dated  to  be,  do 
not  a6l  on  the  fulphates  but  by  virtue  of  the 
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.carbon  and  hidrogen  they  contain,  and  by  be- 
coming themfelves  decompofed.  In  this  kind 
■of  complicated  decompofition  of  the  fulpliates 
on  the  one  hand,  and  of  the  oxides,  belonging 
to  organized  bodies  on  the  other,  complicated 
fulphurets  are  formed,  which  are  fpontaneoufly 
inflammable  in  the  air.  This  is  the  notion 
which  ought  to  be  entertained  refpe cling  the 
pyrophori  formed  in  general  by  the  fulphates 
more  or  lefs  heated  with  fugar,  flour,  honey, 
See.  and  concerning  which,  we  fhall  treat  more 
fully  in  the  hiftory  of  thofe  fulphates  of  alu- 
mine. 

£>.  Among  the  acids  with  fimple  or  undecom- 
pofed  radicals,  which  were  fpoken  of  in  the 
third  feCtion  of  this  work,  the  greater  number 
have  no  aCtion  on  the  fulphates,  bccaufe,  in 
general,  and  in  the  moft  ufual  circumftances, 
they  have  lefs  attraction  for  the  bafes  than 
the  fulphuric  acid  has.  But  there  are  fome 
which,  in  particular  inftances,  çaufe  this  ge- 
nus of  faits  to  undergo  more  or  lefs  of  al- 
teration, and  even  decompofe  them,  though  it 
is  true,  in  general,  that  they  are  the  moft  per- 
manent, and  the  leaf!  decompofable  of  all  faits, 
and,  on  that  account,  are  entitled  to  the  firft 
rank  which  I have  affigned  to  them  in  the  me- 
thodical diftribution  of  the  genera  of  thefe 
compounds, 

10.  The  carbonic,  phofphoreous,  fulphuric, 
Sulphureous,  nitrous,  oxigenated  muriatic,  and 

fluoric 
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fluoric  acids,  are  abfolutely  without  adtion 
upon  the  fulphates. 

All  the  other  acids  have  a more  or  lefs  evi- 
dent adtion  upon  thofe  fulphates,  and  tend  to 
decompofe  them  either  hy  fimple  mixture  with- 
out heat,  in  which  cafe  the  decompolition  is 
only  partial,  or  with  heat,  even  by  the  affiftance 
of  a very  elevated  temperature.  Thus  the  ni- 
tric and  the  muriatic  acids  effedt  a commence- 
ment of  decompofition  in  feveral  fulphates, 
while  they  are  diffolved  in  thefe  fluid  acids. 
The  phofphoric  and  boracic  acids,  which  being 
fixed  in  the  air  can  enter  into  vitrification,  as 
we  have  feen,  do  decompofe  the  fulphates  at 
this  elevated  temperature,  which  the  fulphuric 
acid  cannot  refill,  when  the  bales  to  which  it  is 
united  are,  on  the  other  hand,  attracted  by  thofe 
verifiable  acids.  We  fee  that  this  is  the  cafe  of 
an  apparent  anomaly  in  the  comparative  attrac- 
tions of  the  fulphuric,  phofphoric,  boracic 
acids,  and  the  falifiable  bafes,  becaufe  the  de- 
compofition is  owing  to  the  great  accumulation 
of  caloric,  and  the  refult  is  truly  the  effedt 
of  a double  attraction  ; whereas,  by  the  fimple 
attractions,  the  fulphuric  acid  is  much  ftronger, 
and  adheres  with  greater  force  to  the  falifiable 
bafes  than  the  two  other  acids. 

II.  The  falifiable  bafes  mull  alfo  be  divided 
into  two  genera,  as  well  as  the  acids  with  refpedt 
to  their  action  upon  the  fulphates.  It  is  evi- 
dent, that  by  comparing  them  with  the  differ- 
ent Ipecies  of  fulphates,  thofe  which  have  a 

lefs 
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Ids  attraction  for  the  fulphuric  acid,  cannot 
effeCt  any  change  in  the  fulphates,  of  which 
the  bales  have  a ftronger  attraction  ; and  that 
thus  the  difpofition  of  the  fpecies  in  each  genus 
being  fixed  according  to  this  attraction,  the 
laft  fulphate  niuft  be  decompofable  by  all  the 
bafes  which  form  the  fulphates  preceding  it, 
while  the  firft  will  not  be  decompofable  by  any 
other  bafe.  This  effect,  however,  is  relative  to 
the  fpecies  of  the  fulphates,  and  requires  only 
to  be  brought  in  the  hiftory  of  their  genera. 

12.  The  fulphates,  though  incapable  of  un- 
dergoing  decompofitions  with  each  other,  are, 
neverthelefs,  capable  of  re-aCting  in  a peculiar 
manner:  fometimes  they  unite  together  to  form 
triple  faits,  in  other  inftances,  they  precipitate 
each  other  mutually  from  their  folutions  ; In 
others  again,  they  become  more  abundantly  fo~ 
luble  ; or  othenvife,  they  feparate  in  the  cryftal- 
line  form.  Sometimes  when  they  are  treated 
together  by  fire,  one  ferves  as  a flux  for  the 
other.  Others,  on  the  contrary,  Impede,  or 
actually  prevent  the  fufion  of  the  firft.  We 
muft,  however,  confine  ourfelves  here  to  thofe 
generalities,  as  the  peculiar  incidents  belong,  in 
truth,  to  the  character  of  each  fpecies. 

13.  Though  the  ufes  of  the  fulphates  belong 
particularly  to  each  fpecies  of  thofe  faits,  and 
require  to  be  exhibited  in  their  particular  hif- 
tory, it  is,  neverthelefs,  poffible  to  indicate  the 
utility  of  the  whole  genus  at  once.  This  ge- 
neral confideration  is  applicable  more  efpecially 

to 
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to  the  progrefs  of  our  knowledge  of  Nature  and 
the  arts.  The  fulphates,  as  they  are  at  prefent 
known,  have  thrown  the  cleared:  light  upon  a 
great  number  of  points  of  theory,  and  contribut- 
ed much  to  the  perfection  of  various  arts.  They 

have  been  better  known  and  characterized  in  mi- 
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neralogy,  and  they  have  been  employed  in  a 
greater  number  of  procédés,  and  with  greater 
effeCt  in  manufactures.  More  certainty,  and  the 
deftruÇtion  of  various  prejudices  refpeCting  their 
ufes  in  medicine  have  been  acquired.  All  the 
ufeful  departments  of  knowledge  have,  there- 
fore, profited  by  the  difcoveries  made  on  this 
genus  of  faits,  which  are  equally  interefting  to 
natural  hiftory,  agriculture,  medicine,  the  arts, 
and,  in  general,  the  advancement  of  human 
reafon,  and  its  confequences  in  the  hiftory  of 
man. 

14.  The  prefent  ftate  of  chemiftry,  and  the 
principles  which  I have  exhibited,  refpeCting  the 
method  of  dividing  the  fpecies  of  each  genus 
of  faits,  lead  me  to  diftinguifh  fourteen  fpecies 
of  earthy  and  alkaline  fulphates,  and  to  difpofe 
them  in  the  following  order,  according  to  the 
force  of  attraction,  which  the  earthy  and  alka- 
line bales  have  for  the  fulphuric  acid. 

1.  Sulphate  of  barites. 

â.  Sulphate  of  pot-afh. 

3.  Acid  fulphate  of  pot-afh, 

4.  Sulphate  of  foda. 

5.  Sulphate  of  ftrontian. 

6 . Sulphate  of  lime, 

7.  Sulphate 
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7.  Sulphate  of  ammonia, 

8.  Sulphate  of  magnefia. 

9.  Ammoniacomagnefian  fulphate» 

10.  Sulphate  of  glucine, 

11.  Sulphate  of  alumine,» 

12.  Acid  fulphate  of  alumine, 

13.  Acidulous  fulphate  of  alumine, 

14-  Sulphate  of  zircone. 

We  muft  examine  each  of  thefe  fpecies  of 
faits  individually.» 


SECTION  IL 

i j 

Concerning  the  Specific  Properties  of  the 
Earthy  and  Alkaline  Sulphates . 

Species  1, 

Sulphate  of  Parités . 

% 

A.  Synonomy  and  Hiftory . 

I.  THE  fulphate  of  barites,  or  faturatcd 
combination  of  the  fulphuric  acid  and  barites, 
has  been  denominated  ponderous  fpar  by  natu- 
ralifts,  who  diftinguiihed  it  from  other  faline 
matters  before  the  chemifts,  becaufe,  though  it 
was  compared  by  them  at  hrft  with  the  foffds 
called  fpar,  on  account  of  their  tranfparence, 
their  cryftalline  form,  and  the  eafy  reparation  of 

their 
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their  laminæ  from  each  other,  they,  neverthe- 
lefs,  obferved  a great  difference  between  this 
and  every  other  fpecies  on  account  of  its  fupe- 
rior  weight. 

II.  Margraff,  and  particularly  Scheele  and 
Bergman n,  difcovered  it  to  be  a combination 
of  fulphuric  acid  with  an  earth,  at  firft  named, 
by  the  two  latter  chemifts,  ponderous  earth,  and 
afterwards  barites  by  the  French  chemifts.  For 
that  reafon,  it  has  been  called  vitriolated  pon- 
derous earth,  or  the  vitriol  of  heavy  earth.  Be- 
fore it  received  the  name  it  at  prefent  bears,  it 
was  alfo  defignated  under  the  names  of  phof- 
phoric  fpar,  or  Bologna  ftone.  In  the  new 
French  mineralogy,  it  is  denoted  by  the  words 
fulphated  barites. 


B,  Phyjical  Properties  ; Natural  Hiflory* 

III.  The  fulphate  of  barites  is  the  heavielt 
of  all  the  faits,  it  has  no  taite  nor  fmell  It  is 
found  cryftallized,  or  compact  and  without 
cryftallization.  It  is  very  abundant  in  the  in- 
terior of  mountains.  Specific  gravity  4,400. 

IV.  The  celebrated  mineralogift  Haiiy,  in 
his  cryftallographical  refearches,  has  afcertained 
that  the  primary  form  of  the  fulphate  of  barites, 
that  is  to  fay,  the  nucleus  of  all  its  forms,  that 
which  is  obtained  by  ultimate  diffection  of  all 
its  ci  y liais,  is  a rhomboid.  He  defcribes  the 
prifra  thus  : a direbl  prifm  with  rhombic  bafes 

of 
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of  which  the  angles  are  101^-  degrees  and  78— 
degrees.  He  has  difcovered  that  the  integrant 
particle  is  of  the  fame  form.  Among  the  vari- 
eties, which  he  has  defcribed,  we  muft  particu- 
larly diftinguifh  the  eight  following  forms  : 

a . Primitive  fulphate  of  barites  or  rhom- 

k 

boidal. 

b.  Monadic  fulphate  of  barites,  that  is  to  fay, 
having  its  decreafe  by  a cuneiform  octahedral 
arrangement,  of  which  the  filial!  faces  make  an 
ob'tufe  angle  of  101—  degrees. 

c.  Binary  fulphate  of  barites,  that  is  to  fay, 
of  which  the  diminutions  are  made  by  two 
ranges  ; a cuneiform  octahedron,  of  which 
the  fmall  faces  are  inclined  to  each  other  in  an 
angle  of  78-  degrees. 

d.  Obtufe  hexagonal  fulphate  of  barites  ; 
very  fliort  hexahedral  prifm,  of  which  all  the 
angles  are  obtufe. 

e.  Acute  hexagonal  fulphate  of  barites  ; very 
ihort  hexahedral  prifm,  having  two  acute 
angles. 

f Amphigenous  fulphate  of  barites  ; that  is 
to  fay,  having  a double  origin.  The  fécond 
variety,  of  which  the  four  folid  angles  are  in- 
tercepted by  facets,  fituated  like  the  trian- 
gles of  the  third  variety.  It  is  found  at  Mount 
Etna. 

g.  Sub-pyramidal  fulphate  of  barites,  com- 
monly faid  to  be  in  plates  or  tables  ; it  con- 
flits of  two  nafeent  quadrangular  pyramids. 

h.  Apophane 
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h.  Apophane  fulphate  of  barites,  that  is  ma- 
il ife  ft.  The  preceding  variety,  of  which  the  four 
folid  angles  at  the  meeting  of  the  two  pyramids 
are  interfered  by  facets,  of  which  the  pofition 
in  fome  fort  manifefts  the  ft  ruct  ure,  becaufe  pa- 
rallel to  the  tides  of  the  primitive  form.  The 
fulphate  of  barites  of  Pvoya.is  the  fame  variety, 
under  different  dimen  fions. 

To  thefe  varieties  of  form  we  muft  add  the 
fulphate  of  barites,  of  indeterminate  figure  ; 
that  which  has  been  rolled  into  a pebble,  as  the 
Bologna  ftonc,  the  tranfparent  opaque  white 
coloured  fetid  fpecimens,  &c. 


C.  Extraction;  Preparation;  Purification. 

V.  The  fulphate  of  barites  is  formed  when- 
ever barites  is  united  to  the  fulphuric  acid. 
This  natural  fait  is  leledfed  for  chemical  expe- 
riments in  the  form  of  regular,  pure  tranfpa- 
rent cryftals.  It  is  fometimes  purified  by  fort- 
ing,  wafhing,  fubfidence,  and  even  the  adtion 
of  acids. 


D,  ACtion  of  Caloric . 

VI.  When  brifkly  heated  it  flies  afunder  with 
noife,  on  account  of  the  water  of  cryfialliza- 
tion,  which  is  reduced  into  vapour.  This  phe- 
nomenon is  called  decrepitation.  By  a ftrong 
^ heat 
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heat  it  is  melted,  though  difficultly,  by  the 
blow-pipe;  it  is  alio  fufcd  into  an  opaque  milky 
globule. 

E.  ABion  of  the  Air. 

VII.  It  is  perfectly  unalterable  in  the  air. 
But  on  the  ground  it  exfoliates,  by  means  of 
^he  continual  contact  of  the  meteors. 


F.  ABion  of  Water. 

VIII.  Water  does  not  diffolve  it  in  our  labo- 
ratories. It  appears,  neverthelefs  to  be  foluble 
by  means  which  nature  has  yet  concealed  from 
us.  As  it  is  vifibly  cryftallized  by  water  it  can- 
not be  cryftallized  artificially. 

G.  Decompofition  and  Proportion  of  its  Principles . 

IX.  It  is  decompofcd,  at  a red  heat,  by  hi- 
drogen,  carbon,  and  fome  of  the  metals  ; and, 
by  this  means,  is  changed  into  hidrogenated  or 
metallic  fulphuret  of  barites.  The  firft  of  thefe 
fulphurets,  made  with  charcoal,  is  phofphoric. 
This  luminous  compound  is  called  the  phof- 
pliorus  of  Bologna,  It  is  burned  with  charcoal 
in  the  procefs  for  feparating  the  barites. 


X.  It 
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X.  It  is  not  decompofable  except  by  the 
phofphoric  and  boracic  acids  at  a ftrong  heat. 

XL  The  different  methods  of  analyfis  prove 
that  the  natural  fulphate  of  barites  contains 
Sulphuric  acid  0,13 
Barites  » 0,84 

Water  « 1,03 

And  that  the  artificial  barites  contains  0,33 
Barites  » 0,b4 

Water  » 0,03 

H.  Ufes. 

XII.  It  is  ufed  only  for  the  extraction  of 
barites,  and  to  make  the  pretended  phofphoms 
of  Bologna.  It  is  poifonous. 


Species  If. 

Sulphate  of  Pot- A jh, 

A.  Synonomy  ; Hi/lory . 

THIS  fait,  one  of  the  molt  anciently  known, 
which  refaits  from  the  faturated  combination 
of  fulphuric  acid  and  pot-afh,  is  alfo  one  of 
thofe  to  which  a great  number  of  names  has 
been  given.  It  has  received  as  many  different 

names 


SULPHATE  OF  POT-ASH.  S3 

names  as  there  have  been  fucceffive  methods 
difcovered  of  preparing  it.  It  has  been  named 
vitriolated  tartar,  fal  de  duobus,  arcanum  dupli- 
catum,  polycreft,  fait  of  Glazer,  vitriol  of  pot- 
afh,  vitriolated  vegetable  alcali. 

Le  Fevre,  Glazer,  Stahl,  Rouelle,  and  Berg- 
mann,  are  the  principal  chemifts  who  have 
fucceffively  examined  it,  and  to  whom  we  are 
indebted  for  its  complete  liiftory. 

B.  Phyjical  Properties  ; Natural  Hijlory . 

3.  The  fulphate  of  pot-afh  cryftallizes  in  hex- 
ahedral  prifms,  terminated  by  pyramids,  with 
fix  faces,  like  rock  cryftal.  This"  form  is  fuf- 
ceptible  of  many  varieties.  It  is  found  in  fini- 
pie  pyramids,  with  hx  faces,  united,  on  an  ir- 
regular ground  in  two  hexahedral  pyramids; 
united  bale  to  bafe  in  two  pyramids,  feparated 
by  a very  (hort  prifm  ; fometimes,  though  very 
feldom,  the  fides  of  its  prifms  vary  in  num- 
ber, and  the  faces  of  its  pyramids  are  very  un- 
equal. 

4.  Its  tafte  is  bitter  and  acrid,  and  (lightly 
fall  ne. 

5„  It  is  not  hard,  but  eafily  reducible  into 
powder. 

6.  It  is  not  found  among  foffils,  but  exifts  in 
* the  juices  and  allies  of  vegetables,  and  in  fome 
animal  fluids. 
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C.  Preparation  ; Extraction  ; Purification . 

7.  It  is  feparated  from  the  allies  of  vegeta- 
bles by  lixiviation  in  water.  It  is  purified  by 
eryftallization.  It  may  be  fabricated  by  the 
direct  union  of  the  fulphuric  acid  with  pot-afh  ; 
by  decompofmg  the  other  faits  with  bale  of  pot- 
afh,  by  the  fame  acid  ; by  decompofmg  the 
earthy  and  metalliç  fulphates  with  pot-afh,  and 
by  burning  fulphur  with  the  fame  alkali.  It 
was  formerly  thought  that  a number  of  different 
faits  were  produced  in  thefe  various  proceifes  ; 
whence  it  happened  that  Inch  a variety  of  names 
were  given  to  it. 

o 


D.  Attica  of  Fire „ 

8.  The  iulphate  of  pot-afli  decrepitates,  and 
lofes  the  water  of  its  eryftallization,  by  a brifk 
heat.  By  a ftrong  heat  it  melts,  and  becomes 
fixed  into  a kind  of  laline  enamel  by  cooling, 
A very  ftrong  temperature  is  required  to  reduce 
it  into  vapour.  By  the  blow-pipe  it  nielts  into 
an  opaque  vitreous  globule,  without  perceptibly 
Subliming.  The  a6tion  of  tire  deprives  it  of 
nothing  but  its  water,  and,  in  no  refpedt  alters 
its  nature  and  compofition. 


E,  ACIion 
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E.  AH  ion  of  the  Air . 

9.  It  is  perfectly  unchangeable  in  the  air. 


F.  AHion  of  Water , 

10.  Water  in  the  form  of  ice  melts  fiowly 
with  fulphate  of  pot-afh,  without  producing 
any  confiderable  refrigeration.  Liquid  water, 
at  ten  degrees  of  temperature,  diffolves  one  fix- 
teenth  of  its  weight.  Boiling  water  diffolves 
near  one  fifth  ; it  cryftaliizes  by  cooling  but 
confufedly.  By  fpontaneous  and  very  flow  eva- 
poration regular  and  tranfp&rent  cryftals  of  ful- 
phate of  pot-alli  are  obtained. 


G.  Decomp  oft  ion  ; proportion  of  Principles. 

1Î.  When  this  fait  is  decompofed  by  hidro- 
gen  or  carbon,  at  a red  heat,  hidrogenated  or 
carbonated  fulphurate  of  pot-afh  is  obtained  ; 
by  the  metals  the  produce  is  metallic  hidro- 
fulphuret  and  fulphuret  of  pot-afh. 

12.  The  fulphuric  acid  adheres  to  it  by 
heat,  and  re-cornpofes  another  fait  with  excels 
of  acid,  which  will  be  examined  hereafter. 

13.  The  nitric  acid  decompofes  near  a third, 
even  in  the  cold,  which  is  owing  to  the  double 

D 2 attraction 
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attraction  of  this  acid  for  pot-afh,  and  of  the 
fulphate  of  pot-afh  for  fulphuric  acid.  The 
muriatic  acid  likewife  produces  a partial  de- 
composition lefs  abundant  even  than  that  which 
is  produced  by  the  preceding.  From  thele  de- 
compofitions  a fmall  portion  of  nitrate  or  muri- 
ate of  pot-afh,  with  much  acid  fulphate  of  pot- 
afh  is  obtained. 

1 4.  There  is  no  other  bafe  but  barites  which 
decompofes  it,  by  feizing  the  fulphuric  acid,  by 
virtue  of  its  greater  attraction  than  that  of 
pot-afh.  This  decompofition  takes  place  in  the 
humid  as  well  as  in  the  dry  way.  A folution 
of  barites  poured  into  a folution  of  fulphate 
of  pot-afh  caufes  a pulverulent  precipitate  of 
fulphate  of  barites,  and  the  pot-afh  remains  in 
the  fluid.  When  heated  dry  in  a crucible 
thefe  two  bodies  afford  a vitreous  frit,  which 
affords  pot-afh  by  lixiviation,  and  leaves  the 
fulphate  of  barites  infoluble. 

15.  By  the  different  precedes  of  analvfis  of 
fulphate  of  pot-afh,  it  is  found  to  contain 

Sulphuric  acid  0,40 
Pot-afh  - 0 ,5â 

Water  - 0,08 


H.  Ufes. 

16.  Sulphate  of  pot-afli  is  ufecl  in  medi- 
cine as  an  atténuant  and  purgative,  in  the  dole 
of  from  8 to  12  grammes.  It  is  alfo  ufed  for 

the 
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the  treatment  of  the  mother  waters  of  the  fait- 
petre  works,  in  their  converfion  into  falt-pe- 
tre.  It  may  be  ufed  to  eanie  the  lees  of 
alum  to  cryftallize.  Thefe  two  laft,  and  very 
important  ufes  of  the  fulphate  of  - pot-afh, 
will  give  value  to  this  fait,  and  prevent  its 
being  thrown  away,  as  it  has  hitherto  been 
done  in  many  chemical  works. 


\ 

f - e 

Species  IIL 

/ ^ 

Acid  Sulphate  of  Pot-Ajk 

A A.  Synonomy  ; Hiftory. 

1.  THIS  fait  has  no  other  fynonymous  term 
in  the  hiftory  of  chemiftry  but  that  of  vitriol - 
ated  tartar,  with  excefs  of  acid. 

2.  Rouelle,  the  elder,  firft  difcovered  it  ; and, 
notwithftanding  the  objections  of  fome  chemifts, 
it  is  eafy  to  afcertain  its  exiftence  and  peculiar 
properties,  as  we  fhall  fhow. 


B.  Phyftcal  Qualities  ; Statural  Hiftory, 

3.  The  acid  fulphate  of  pot-afh  molt  com- 
monly has  the  form  of  filky,  brilliant,  long  flex- 
ible threads,  which  eafily  creep  up  the  veflels, 

and 
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and  extend  themfelves  to  a diftance.  It  is  alio 
obtained  in  the  form  of  fix-fided  compreffed 
prifms,  without  any  very  evident  pyramid. 

4.  Its  tafte  is  fharp,  penetrating,  acrid,  hot, 
and  aim  oft  cauftic.  It  reddens  blue  vegetable 
colours. 

5.  It  does  not  exift  in  nature,  or,  at  leaft,  it 
has  not  hitherto  been  found-;  though  it  is  pof* 
fible  it  may  be  met  with  in  the  neighourhood 
of  volcanos,  and  in  hot  fulphurated  grounds. 

C.  Preparation  ; Purification, 

6.  It  is  prepared  by  heating,  in  a retort,  the 
fulphate  of  pot-afh  with  a third  of  its  weight 
of  concentrated  fulphuric  acid.  The  acid  par- 
takes of  the  folidity  of  the  fait,  and  adheres 
ftrongly. 


D,  ASUon  of  Fire . 

7.  On  the  lire  the  acid  fulphate  af  pot-alb 
is  fpeedily  fufed,  much  more  fo  than  the  ful- 
phate of  pot-adi.  This  is  the  reafon  why  it  is 
frequently  found  in  an  intire  mafs,  in  veffels  of 
very  fufible  thin  glafs,  which  have  undergone 
but  a flight  heat,  as  may  be  feen  in  retorts  that 
have  been  ufed  for  the  decompofition  of  the 
nitrate  of  pot-afh,  by  the  fulphuric  acid.  When 
fufed  it  idem  hies  a thick  oil,  and,  on  cooling*, 

it 
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it  affames  the  form  of  a white  mafs,  opaque,  like 
enamel,  prefenting  brilliant  threads,  of  a fatin- 
like appearance  on  its  furface,  and  even  in  its 
fra&ure.  By  a ffrong  heat  it  lofes  its  acid, 
which  is  driven  off,  but  it  mu  it  be  heated  very 
ftrongly,  and  for  a long  time,  to  reduce  it  into 
fulphate  of  pot-afh.  A circumftance  which 
proves  the  great  adherence  between  this  ful- 
phate and  the  fulphuric  acid, 

,\  • 

E.  Action  of  Air. 

8.  When  expofed  to  the  air  the  acid  fulphate 
of  pot-afh  does  not  attract  moifture  ; on  the 
contrary,  it  becomes  whiter  and  more  opaque 
than  it  was,  but  without  lofing  any  part  of  its 
acidity,  dry  nefs,  or  its  folidity. 

F.  Afrion  of  Water. 

9.  It  is  much  more  foluble  than  the  ful- 
phate of  pot-afh,  producing  cold  with  ice.  It 
requires  only  two  parts  of  water,  at  ten  de- 
grees, to  diffolve  it,  and  lefs  than  its  own  weight 
of  boiling  water.  It  cryftallizes  by  cooling. 


G.  De  com- 
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G.  Decompqfetion . 

10.  It  is  more  fpeedily  and  eafily  decompofed 
than  the  fuîphate  by  combultible  fubftances, 
hidrogen,  ignited  carbon,  which  feparate  more 
fulphur  ; alfo  by  fulphur  itfelf,  which  volatilizes 
the  excels  of  fulphuric  acid  in  the  form  of 
fulphureous  acid  ; and  by  the  metals  which  a6t 
in  the  humid  way  upon  its  fuper-abundant  acid. 

11.  M oft  of  the  falifiable  bafes  feize  its  ex- 
cels of  acid.  Barites  decompofes  it  complete- 
ly ; pot-alh  reduces  it  to  the  ftate  of  fulphate 
of  pot-alh,  as  do  all  the  bales,  hot  excepting 
chalk,  which  is  more  particularly  ufed  for  that 
purpofe. 

12.  We  find,  as  well  by  the  artificial  com- 
petition of  this  fait,  as  by  its  analyfis,  that  it 
contains  two  parts  of  fulphated  pot-alh,  and 
one  part  of  fulphuric  acid, 

H.  U/cs. 

13.  The  acid  fulphate  of  pot-alh  has  not 
been  yet  applied  to  any  ufes. 


Species 
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Species  IV. 

Sulphate  of  Soda * 

A.  Synonymy;  Hi/lory . 

1.  THE  fulphate  of  foda,  or  a faturated  com- 
bination of  fulphuric  acid  and  foda,  has  been 
called  the  admirable  fait  of  Glauber,  Glauber’s 
fait,  vitriolated  mineral  alkali,  vitriol  of  foda. 
The  modern  French  mineralogies  call  it  ful- 
phate of  foda.  It  was  difcovered  by  Glauber,  a 
German  chemift,  while  he  was  examining  the 
refidue  of  the  decompofition  of  fea-falt,  by  the 
fulphuric  acid.  Among  all  the  chemifts  who, 
fmce  the  time  of  the  inventor,  have  examined 
this  fait,  by  different  procédés,  Bergmann  has 
given  the  bed:  explanation  of  the  proportion  of 
its  principles.  To  this  fkilful  chemift  we  are 
indebted  for  the  accurate  analyfis  of  many  other 
faits. 


Bs  Phy/ical  Properties  ; Natural  Hiflory. 

2.  The  form  of  lulphat j of  foda  is  a prifm, 
with  fix  grooved  fides,  often  irregular;  of  which 
two  are  larger  than  the  other,  terminated  by 
oblique  fummits,  or  two  Hopes,  correfponding 

to 
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to  the  narrow  (Ides  of  the  prifm.  There  are  lè- 
verai varieties  of  this  form,  but  they  have  not 
yet  been  properly  defer! bed. 

S . Its  tafte  is  bitter,  cool  and  faline. 

4.  It  is  found  abundantly  in  the  waters  of 
the  fea,  and  in  fait  fp rings.  It  often  eftlo refees 
at  the  furface  of  the  earth,  upon  the  walls  of 
fubterraneous  edifices  and  other  buildings.  It 
alfo  exifts  in  the  allies  of  old  wood,  and  fome 
plants,  particularly  tamarife. 


C.  Preparation ; Purification. 

5.  It  is  purified  by  firnple  folution  and  cryf* 
tallization.  It  is  often  prepared  artificially,  by 
decompofing  fea-falt,  or  muriate  of  foda,  by  the 
fulphuric  acid  ; and  this  procefs,  fo  often  ufed 
in  the  laboratories  of  chemifts,  affords  a quan- 
tity even  greater  than  the  confumption  de- 
mands. 


D.  A 8 ion  of  Caloric . 

6.  The  firft  effect  ot  heat,  when  it  is  applied 
to  the  fulphate  of  foda,  is  to  melt  it,  on  ac- 
count of  the  large  quantity  of  water  it  contains 
in  its  cryftallization.  This  fufion  is  merely  an 
aqueous  folution  ; in  effect  it  foon  disappears, 
and  the  fait  becomes  dry,  with  a lofs  of  0,58. 
If  cannot  then  be  filled  unlefs  by  a red  heat, 

long 
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long  continued.  When  cold  it  is  found  to  have 
undergone  no  change  in  its  nature,  it  is  Hill 
fulphate  of  foda,  to  which  its  form,  its  cool 
tafte,  &c.  are  reftored,  by  reftoring  the  water 
it  had  loft,  and  of  which  it  begins  to  give  fo- 
lidity  to  a portion,  before  it  diftolves.  In  its 
ftate  of  calcination,  that  is  to  fay,  after  its 
having  been  dried,  by  the  action  of  fire,  it  has 
a bitter,  hot  and  acrid  tafte,  and  produces  heat 
with  the  water  that  may  be  added  for  its  folu- 
tion.  ^ 


E.  Ad  ion  of  Air , 

7.  When  expofed  to  the  air  the  fulphate  of 
foda  foon  becomes  covered,  particularly  when 
the  air  is  dry  and  hot,  with  a white  powder, 
which  gradually  increafes  ; the  fait,  at  length, 
becomes  totally  changed  into  that  powder,  in» 
tirely  lofing  its  cryftalline  form,  and  part  of  its 
cool  tafte.  This  efflorefcence  is  owing  to  the 
lofs  of  its  water  of  cryftallization  by  the  air  ; it 
lofes,  at  leaft,  0,30.  To  prevent  this  effedt 
the  fait  lhould  be  kept  in  ve fiels,  well  clofed, 
after  having  moiltened  or  ilightly  fprinkled  its 
furface. 


JP*  Adion 
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F.  Adion  of  Water,. 


8.  Water  diffolvés  the  fulphate  of  loda  very 
eafily;  it  is  one  of  thofe  falls  which  produce 
the  greateft  cold  with  ice.  About  five  parts  of 
water,  at  ten  degrees,  are -required  to  dilfolve 
it  But  no  more  than  three  fifths  of  its  weight 
' of  water  are  required  for  that  purpofe  at  the 
boiling  heat  ; it  confequently  cryftallizes  by 
cooling.  If  the  cooling  be  fudden  the  fait  be- 
comes a folid  mafs  ; if  flow,  it  cryftallizes  re- 
gularly. It  is  one  of  the  faits  which  is  the  moft 
eafy  of  any  to  cryftallize  ; in  the  large  way 
it  forms  immenfe  prifms,  of  half  a yard  in 
length  and  feveral  inches  in  diameter.  It  is 
very  tranfparent,  brilliant  and  clear. 


G,c  Decomp  f non  ; Proportion  of  Principles. 

9.  Among  the  combuftihles,  which  ad  upon 
fulphate  of  foda,  we  muft  particularly  diftinguifh 
carbon,  and  fome  of  the  metals,  which,  in  a 
red  heat,  convert  it  eafily  into  fulphuret  of 
loda.  This  is  the  procefs  ufed,  in  the  large  wav, 
in  fome  manufadures,  to  obtain  foda  from  this 
fait,  which  is  more  abundant  among  the  pro- 
dudions  of  nature  and  the  arts,  than  the  wants 
of  fociety  require. 


\ 


\ 


10,  The 
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10.  The  acids  aCt  lefs  powerfully  upon  this 
than  upon  the  fulphate  of  pot-afh  ; the  fui» 
phuret  acid  does  not  adhere  fo  ftrongly  to  it 
as  to  that  fait,  and  there  is  no  true  acid  fulphate 
of  foda:  the  nitric  and  muriatic  acid  decompofe 
fcarcely  any  portion  of  it. 

1Î.  Among  the  falifiable  bales,  barites  de- 
compofes  it  completely  by  feizing  its  acid,  and 
pot-afh  produces  the  fame  effect,  though  with 
lefs  energy. 

12.  By  a ft  r on  g heat,  filex  begins  its  decom- 
pofition  by  a double  attraction  of  the  earth  for 
the  foda,  and  the  fulphuric  acid  for  caloric. 
Lime  and  ftrontian  appear,  like  wife,  capable  of 
decompoling  it  in  part,  in  the  humid  way,  and 
with  the  contact  of  air,  by  virtue  of  the  double 
attraction  of  the  foda  for  the  carbonic  acid  of 
the  atmolphere,  and  of  thefe  twTo  alkaline  earths 
for  the  fulphuric  acid. 

1 3.  Its  analylis  by  Bergmann,  proves  that  it 
contains — 

Sulphuric  acid  0,27 

Soda  - 0,15 

Water  - 0,58 

H.  Vf  es. 

14  The  fulphate  of  foda  is  a fait  molt  fre- 
quently ufed  in  medicine,  as  an  atténuant  and 

purgative. 
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purgative.  In  chemiftry,  it  is  ufed  for  fomc 
decompofitions  by  double  attraction  ; in  the 
arts,  the  foda  is  extracted. 


Species  V. 

Sulphate  of  Strontian . 

A.  Synonymy ; II for  y» 

I.  THIS  fait,  formed  by  the  faturated  combi- 
nation of  fulphuric  acid  and  ftrontian,  has  been 
difcoveied  too  lately  to  admit  of  its  having'  re- 
ceived many  diiterent  names.  In  the  year  1*793, 
fix  yeais  aftei  the  publication  of  the  methodical 
nomenclatuie,  this  was  admitted  to  be  a fait 
different  from  all  others,  and  found  in  nature  ; 
it  immediately  received  the  proper  fyftematical 
name.  We  are  indebted  to  Klaproth,  chemift 
of  Berlin,  for  the  knowledge  of  fulphate  of 
ftrontian.  It  is  the  fulphated  ftrontian  of  the 
French  mineralogifts. 


B.  Phyjical  Properties  ; Natural  Hi/lory. 

2.  It  is  yet  but  little  known.  It  is  true 
that  it  has  not  been  found  but  at  Strontian,  in 
Scotland,  but  it  was  remarked,  that  it  accom- 
panied many  varieties  of  the  fulphate  of  barites, 
and,  neverthelefs,  out  of  ten  different  varieties 

which 
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which  Pelletier  has  examined,  he  found  none 
which  contained  any  perceptible  portion  of  this 
fait.  It  has  lately  been  difcovered,  in  great 
abundance,  at  Bouvron,  in  the  department  of 
Meurthe,  in  France,  and  at  Montmartre,  near 
Paris.  It  exifts  in  mafies,  or  veins,  compofecl 
of  prifms,  or  very  fine  needles,  interfering  each 
other  like  fome  varieties  of  fulphated  lime,  and 
even  with  a flight  appearance  of  afbeftos.  Its 
fpecific  gravity  approaches  that  of  fulphate  of 
barites.  It  has  no  tafte. 

C.  Extract  ion  ; Purification , 

3.  The  true  means  of  purifying  it,  on  the 
fuppofition  of  its  exifting  mixed  with,  different 
fub fiances  in  nature,  are  yet  unknown.  When 
it  is  artificially  prepared  by  the  immediate  union 
of  the  fulphuric  acid  and  ftrontian,  it  is  obtain» 
ed  very  pure,  under  the  form  of  a white,  heavy, 
infipid  powder, 

D.  A SI  ion  of  Caloric . 

4.  Though  the  adtion  of  fire  upon  this  fait 
has  not  yet  been  exactly  defcribed,  it  is  known 
to  be  fufible  at  a high  temperature,  and  that  it 
emits  a phofphoric  radiation  of  a purple-yellow 
colour  when  heated  by  the  blow-pipe. 


E.  A SI  ion 
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E.  A SI  ion  of  Air. 

5.  In  the  air,  it  undergoes  no  change, 

F,  ASlion  of  TVater . 

6.  It  is  abfolutely  infoiuble  in  water. 


G.  Decompoftion  ; Proportion  of  Principles* 

7.  It  is  decompofable,  at  a red  heat,  by 
combuftible  bodies  which  convert  it  into  ful- 
phuret  of  ftrontian,  and  particularly  by  hidro- 
gen  and  carbon. 

8.  No  acid  a6ts  upon  it  except  the  fulphuric 
acid  which  renders  it  foluble  in  water.  Like 
all  the  fulphates,  it  potiches  the  property  of 
being  decompofed  by  a ftrong  fire  by  the  phof- 
phoric  and  boracic  acid. 

9.  Barites,  pot-afh,  and  foda,  decompofe  the 
fulphate  of  ftrontian  in  the  dry  way,  for  it  can- 
not be  acted  in  the  humid  way  on  account  of 
its  infolubility.  The  refult  of  this  decompo- 
fttion  is  fulphates  of  thefe  bafes  and  pure  ftron- 
tian. The  proportions  of  its  component  parts 
are  according  to  the  analvfts  of  Citizen  Vau- 
quelin, 

Strontian  - 0,54 

Sulphuric  acid  0,4b 


H.  Ufts. 
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H,  Ufes, 

10.  Sulphate  of  ftrontianis  not  yet  em» 
ployed  to  any  ufe;  but  it  would  be  very  advanta- 
geous in  chemiftry  to  procure  its  bafe,  and  ufe  it 
in  the  production  of  a great  number  of  pheno- 
mena and  operations,  on  account  of  its  alkaline 
energy  and  particular  attractions. 


Species  VL 
Sulphate  of  Lime . 

A.  Synonymy  ; Hi/lory. 

3.  THE  fulphate  of  lime,  or  faturated  union 
of  fulphuric  acid  and  lime,  has  been  diftin- 
guifhed  by  the  names  of  felenite,  gypfum, 
plafter-ftone,  fpar  of  felenite,  gypfeous  alabafter, 
vitriolated  lime,  and  vitriol  of  lime.  The  mo- 
dern French  mineralogifts  denominate  it  ful- 
phated  lime. 

2.  Mott  of  its  properties,  particularly  its  ufe- 
ful  and  ufual  properties,  have  been  long  known, 
though  it  was  not  till  the  beginning  of  the 
* eighteenth  century  that  its  intimate  nature  be- 
gan to  be  ftudied.  - Some  time  after  this  epocha 
it  was  confidered  as  an  earth.  The  fûcceffive 

Vol.  III.  E labour 
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labour  of  Du  cl  os,  Margraff,  Pott,  Macquer* 
and  particularly  Bergmann,  have  developed  its 
compofition,  and  the  latter  efpecially  have  left 
nothing  to  be  wifhed  for  refpedting  its  attrac- 
tions, its  chemical  phenomena,  and  its  analyfis. 


B.  Phyjical  Properties  ; Natural  Hi/lory. 

3 . There  are  few  faline  matters  fo  univer- 
fatly  abundant  in  nature  as  fulphate  of  lime.  It 
fometimes  forms  entire  ftrata,  more  or  lefs  thick, 
in  mountains,  and  fometimes  it  is  found  without 
determinate  form,  or  in  regular  figures.  It  has 
the  varied  form  of  depofition,  incruftation,  fta- 
lactites,  alabafter,  See.  Naturalifts  long  con- 
fidered  it  as  a ftone,  on  account  of  its  want  of 
tafle  and.  folubilitv.  It  is,  neverthelefs,  found 

<d  ' ' 

ditfolved  in  mineral  waters,  and  forming  part 
of  the  aihes  of  vegetable  fub fiances. 

4,  Its  figure  is  confiant  and'  determinate  in 
nature.  Its  primitive  form  is  a right  quad- 
rangular prifm,  of  which  the  bafes  are  elongated 
rhombs,  having  their  angles  113  degrees  and 
67  degrees.  Its  integrant  part  has  the  fame 
form.  Of  fecondary  figures,  there  are  three 
varieties. 

a.  Amphi-rhomboidal  fulphate  of  lime. 
Rhomboiclal  octahedrons  of  which  the  fummits 
are  intercepted  by  two  elongated  rhombs.  The 
laminæ,  parallel  to  thefe  rhombs,  are  fubdivid- 
ed  into  rhombs  of  another  fpecies,  which  has 

, can  fed 
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caufed  the  adoption  of  the  term  amphi- rhom- 
boid al. 

b . Equipollent  fulphate  of  lime.  Hexahe- 
dral  prifm  with  tetrahedral  fummits.  The  équi- 
pollence conflits  in  there  being  two  diminutions 
by  one  rank,  and  one  by  two  ranks. 

c.  Lenticular  fulphate  of  lime. 

There  are  alfo  the  ftriated  fulphate  of  lime, 
that  in  indeterminate  malfes,  that  which  is  de- 
pofitcd  in  flala&ites,  in  incruftations,  that 
which  has  palfed  to  the  hate  of  alabaiter,  the 
white,  the  coloured,  the  tranfparent,  the 
opaque,  the  fine,  the  coarfe,  &c. 

5.  Art  never  gives  to  this  fubftance  forms 
equal  to  thofe  of  Nature.  It  is  obtained  only, 
in  the  form  of  fmall  brilliant  laminæ,  as  it 
were,  micaceous,  or  very  fmall  needles,  which 
appear  to  be  comprelfcd  prifms  of  fix  fides. 

6.  Its  take  is  perceptible.  Its  fpecific  gra- 
vity is  2,1 679  'and  2,3113.  Refraction  tingle* 
It  is  very  brittle. 


C.  Extraction;  Preparation , 

7.  It  is  found  naturally  pure  to  fuch  a de- 
gree as  to  need  no  preparation.  When  it  is 
formed  artificially,  it  never  has  that  regular 
figure  and  tranfparency,  which  indicates  a com- 
pound pure  and  without  mixture. 


E 2 


D.  Action 
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D.  ABion  of  Caloric , 


S.  By  exposing  fulphate  of  lime  to  heat,  it 
loon  lofes  its  water  of  cryftallization,  becomes 
calcined  with  decrepitation,  after  which  it  is 
very  friable,  opaque,  white,  foft  under  the  touch, 
and  capable  of  giving  out  a fmall  portion  of 
heat  with  water,  which  it  folidifies  in  a fmall 
quantity.  This  is  called  burned  platter.  If  it 
be  heated  very  long  and  violently,  it  becomes 
phofphoric,  and  at  tail  melts.  By  the  blow7- 
pipe,  it  affords  a vitreous,  opaque  globule. 

E.  ABion  of  Air. 

9-  It  is  perfectly  unalterable  in  the  air. 


F.  ABion  of  Water. 

10.  It  is  fparingly  foluble  in  water.  Five 
hundred  parts  of  this  fluid  at  ten  degrees,  are 
fearcely  fufficient  to  diffolve  one  of  fulphated 
lime.  It  requires  only  four  hundred  and  fifty 
parts  of  boiling  water,  from  which  it  is  feparat- 
ed  in  part  by  cooling,  in  the  form  of  the  fmall 
needles  above-mentioned.  When  it  is  calcined, 
it  makes,  with  a fmall  quantity  of  water  which 
it  abforbs,  a pafte  which  becomes  bard  by  the 
coherence  of  its  particles,  though  it  continues 

to 
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to  be  brittle.  Of  this  material  are  made,  white 
ftatues,  and  veffels,  cad  in  moulds,  which  break 
by  the  flighted;  blow. 


G.  Pecompojition  ; Proportion  of  Principles, 

\ \ 

11.  Combustible  bodies  decompofe  this 
fait  more  difficultly,  and  lefs  completely  than 
moft  of  the  other  fulphates.  Carbon,  in  the 
date  of  vegetable  and  animal  oxides,  appears, 
however,  to  decompofe  it  in  the  humid  way, 
after  a length  of  time.  This  appears  to  be  the 
caufe  of  the  fetid  fmell,  and  turbid  appearance 
contracted  by  waters  which  hold  it  in  folution, 
when  they  have  been  buffered  to  Hand  on  cer- 
tain organic  fubdances. 

12.  The  fulphuric  acid  renders  it  very  foluble 
without  adhering  to  it,  and  without  converting* 
it  into  the  acid  fulphate  of  lime/which  has  no 
exidence.  The  nitric  and  muriatic  acids  in- 
creafe  its  folubility  without  decompofing  it. 
The  phofphoric  acid  partly  decomposes  it  with- 
out heat,  becaufe  the  two  calcareous  faits,  which 
are  formed  in  this  cafe,  have  a certain  tendency 
to  affume  the  date  of  acid  faits. 

13.  Barites,  pot-afh,  foda,  and  itrontian  de- 
compofe it  completely,  and  feparate  the  lime 
from  it,  by  uniting  with  the  fulphuric  acid. 
This  decompofition  takes  place  with  heat,  as 
well  as  without 
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14.  The  analylis  of  this  fait  exhibits  the  fol- 
lowing proportions  : 


Sulphuric  acid 

0,46 

Lime 

0,32 

Water 

0,22 

H, 

Ufes. 

15.  The  ni  es  of  fulphate  of  lime  are  con- 
fiderablv  numerous.  When  baked*  or  calcined 
under  the  name  of  pure  plafter,  or  line  plafter, 
it  is  call  into  ftatues,  vafes,  &c.  in  moulds;  it 
is  ufed  as  an  ab  for  bent  powder  in  many  cafes  ; it 
is  one  of  the  bafes  of  ftucco.  The  regular  and 
various  fpecimens  of  this  fait  are  preferved  in 
cabinets  of  natural  hiftory.  In  chemiftry  it  is 
ufed  for  folutions,  &c. 


Species  VII. 

Sulphate  of  Ammonia . 

A.  Synonymy ; Hiftory . 

1.  HIE  fulphate  of  ammonia,  or  faturated 
fait,  confifting  of  fulphuric  acid  and  ammonia, 
has  been  called  the  fecret  ammoniacal  fait  of 
Glauber,  ammoniacal  vitriol,  vitriolated  volatile 
alkali. 


2.  It 
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2.  It  was  difcovered,  by  Glauber,  at  the  end 
of  the  feventeenth  century,  by  examining  the 
refidue  of  the  decomposition  of  fal  ammoniac 
by  the  fulphuric  acid.  He  firft  kept  its  ufe  in 
the  treatment  of  ores,  a fecret  by  which  he  pre- 
tended to  Succeed  in  their  aifay  more  effectually. 
Since  his  time  Boerhaave,  Stahl,  Macquer,  Buc- 
quet,  and  Bergmann  have  examined  it,  and  de- 
scribed its  principal  properties. 

\ ' 

B,  Phyfical  Properties  ; Natural  Hi/lory. 

3.  The  Sulphate  of  ammonia  in  good  crys- 
tals has  the  form  of  a prifm  of  fix  Sides,  termi- 
nated by  pyramids  of  fix  faces.  This  form  often 
varies  in  the  number  of  faces  of  the  prifm,  its 
length,  and  alfo  in  the  facets  of  the  pyramids. 
It  is,  likewife,  obtained  in  plates,  in  Silky  fibres, 
and  in  clutters  of  needles. 


C.  Preparation . 

4.  It  is  not  yet  known  in  nature.  It  is  al- 
ways formed  by  the  direct  union,  to  Saturation  of 
the  fulphuric  acid  and  ammonia,  and  carefully 
cryftallizing  this  combination.  It  is,  alfo,  as 
will  be  Seen  in  the  following  articles,  the  product 
of  the  decomposition  of  many  ammoniacal  faits 
by  the  pure  fulphuric  acid,  or  its  combinations. 


D.  A Sion 
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D.  A Elion  of  Caloric. 

5.  When  gently  heated,  it  flows  in  its  own 
water  of  cryftalliza'tion  ; and,  by  a continu- 
ance of  the  heat,  it  lofes  a portion  of  its  am- 
moniacal bafe,  the  volatilization  of  which  is 
perceptible  by  its  fmelL  It  then  has  an  excefs 
of  acid,  and  in  this  hate  fublimes.  We  might 
even  confider  this  fpecies  of  fublimed  fait  as 
being  really  different  from  the  fulphate  of  am- 
monia, and  defcribe  it  feparately  under  the 
name  of  the  acid  fulphate  of  ammonia,  if  it 
were  not  more  ufeful  to  confider  it  as  a Ample 
variety  of  the  former,  which  is  fcarcely  to  be 
obtained  but  by  this  application  of  heat.  This 
variety,  fo  formed  by  fire,  differs  from  the  ful- 
phate of  ammonia  by  its  fharp  tafte,  its  property 
of  reddening  many  blue  vegetable  colours,  its 
form  fomewliat  modified,  its  greater  degree  of 
folubility,  and  a different  action  on  various 
compounds. 


E.  A El  ion  of  the  Air . 

6.  The  fulphate  of  ammonia  is  very  little  afh 
fe  cited  by  the  air;  when  the  atmofphere  is  very 
humid,  it  becomes  flightly  foftened,  or  rnoiit. 
The  acid  fulphate  of  ammonia  is  rather  more 
deliquefcent. 


F.  A El  ion 
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A 

F.  ASH  on  of  Water. 

7.  It  is  very  foluble  in  water,  and  requires 
only  two  parts  when  the  liquid  is  at  the  tempe- 
rature of  ten  degrees.  Boiling  water  diffolves 
much  more.  Confequently  it  cryftallizes  very 
eafily  by  cooling.  But  its  moft  beautiful  and 
regular  cryftallization  is  the  refult  of  fponta- 
neons  and  flow  evaporation. 

G.  Decbmpojition  ; Proportion  of  Principles. 

I 

8.  The  fulphate  of  ammonia  is  not  decom- 
pofed  by  combuftible  bodies  like  the  other  fill- 
phates,  on  account  of  its  volatility.  When 
treated  by  hidrogen  and  carbon  at  a red  heat, 
as  well  as  by  phofphorus  and  the  metals,  it  is 
decompofed  only  into  the  form  of  ammoniacal 
fulphite,  which  rifes,  before  it  can  be  carried  by 
a more  advanced  decompofition,  to  the  ftate  of 
ammoniacal  fulphuret, 

9.  Some  metallic  oxides  have  the  property  of 
dec.ompofing  it  even  in  the  cold,  and  of  difen- 
gaging  the  ammonia. 

10.  The  acids  act  fomewhat  differently  on 
this  fait  than  on  the  other  fulphates  in  general. 
The  pholphoric  acid  does  not  decompofc  it  by 
heat,  becaufe  the  fait  is  volatilized  before  that 
acid  can  feize  the  ammonia.  The  fulphuric  acid 
adheres  to  it,  nearly  in  the  fame  manner,  as  to 

the 
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the  fulphate  of  pot-afh,  and  forms  an  acid  lul- 
phate  of  ammonia.  The  nitric  acid  and  muri- 
atic acids  decompofe  about  one-fourth,  on  ac- 
count of  the  tendency  of  the  fulphate  of  ammo- 
nia to  a iiii me  an  excefs  of  acid. 

1 1 . Among  the  bates,  barites,  pot-afh,  foda., 
ftrontian,  and  lime  decompofe  it  in  the  cold, 
and,  by  mere  trituration,  without  moifture,  or 
by  the  Ample  mixture  of  the  folutions.  Am- 
monia feparates  in  the  form  of  gas,  and  ful- 
phates  of  thofe  different  bates  remain.  By  heat, 
the  decompofition  is  more  rapid  and  complete. 

12.  There  are  tome  bates  which  have  the  pro- 
perty of  decompofmg  the  fulphate  of  ammo- 
nia only  in  part,  and  the  forming,  with  the 
other  part,  a fait  with  two  bates,  or  a trifule. 
Such  efpecially  is  magnefia,  when  it  acts  with- 
out heat,  and  in  the  humid  way  ; neverthelcfs, 
it  decompofes  this  fait  entirely,  and  difengages 
the  ammonia  completely  by  the  dry  way,  with 
the  affiftance  of  heat. 

13.  Mr.  Kirwan  has  given  the  proportion  of 
component  parts  of  fulphate  of  ammonia,  in 
the  following  order  : 


Sulphuric  acid 

0,42 

Ammonia 

0,40 

Water  ' - 

0,18 

H.  Ufes. 
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H.  Ufes 

14.  The  ufes  of  fulphate  of  ammonia  are  ftill 
very  limited.  It  has  fcarcely  been  prepared 
but  for  chemical  experiments.  The  notions  of 
Glauber,  or  rather  his  prétendons  refpe&ing  the 
advantages  of  allaying  mines  by  treatment  with 
this  fait,  have  not  been  confirmed, 

\ 


Species  VIII. 

Sulphate  of  Magnejîa. 

A.  Synonymy;  Hijlory. 

1.  THE  fulphate  of  rnagnefia,  or  faturated 
compound  of  fulphuric  acid  and  rnagnefia,  has 
been  denominated  Epfom  fait,  fait  of  Egra,  fait 
of  Sedlitz,  fait  of  Canal,  on  account  of  the  dif- 
ferent places  where  it  was  obtained  by  evapora- 
tion from  mineral  waters.  It  has  alfo  been 
called  the  bitter  cathartic  fait  on  account  of 
its  tafte,  and  its  property  as  a brifk  purgative. 
In  more  methodical  fyftems  of  nomenclature  it 
is  called  vitriol  of  rnagnefia,  or  vitriolated  mag- 
nefia.  In  the  prefent  French  mineralogy  it  is 
called  fulphated  rnagnefia. 


2.  The 
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% The  true  nature  of  this  fait  was  long  mif- 
underftood,  It  was  confounded  with  the  ful- 
phate  .of  foda,  though  Frederic  Hoffman  had 
attempted  to  diftinguifli  it  at  the  commence- 
ment of  this  century.  Dr.  Black  gave  the  fir  ft 
notions,  which  were  more  precife  and  accurate, 
refpeéting  the  bafe  of  this  fait,  and  its  differ- 
ence compared  with  the-  fulphate  of  foda, 
Macquer,  Bucquet,  Bergmann,  have  added  ftill 
more  accuracy  to  the  labours  of  Dr.  Black, 
and  fince  their  refearches,  there  remains  no 
further  obfcurity  in  the  hiftory  of  tlie  fulphate 
of  magnefia. 

B.  Phyjical  Properties  ; Natural  Hiftory. 

3 . Very  pure  fulphate  of  magnefia,  well  pre- 
pared, has  the  form  of  four-fided  prifms,  ter- 
minating in  four  tided  pyramids,  all  united  at 
right  angles,  that  is  to  fay,  that  the  fedtions  of 
the  prifms  are  not  rhomboid al.  There  are  few 
varieties  of  this  form.  Citizen  Haiiy  defcribes  ^ 
them  as  follows. 

Primitive  form.  Quadrangular  prilm  with 
fquare  bafes,  divifible  in  the  direction  of  the 
diagonals  of  their  bafes. 

Integrant  particles.  Triangular  prifm  of 
which  the  bafes  are  ifoceles  right  angled  triam 
gles. 


Varieties. 
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Varieties. 

i ' ^ , 

a.  Alternate  fulphate  of  magnefia . A quad- 
rangular prifm  with  dihedral  fummits,  fituated 
in  the  contrary  diredtion  to  each  other. 

b.  Homologous  Julphate  of  magnejîa , that  is 
to  fay,  of  which  the  fummits  correfpond.  Rect- 
angular quadrangular  prifm,  terminated  by  two 
quadrangular  pyramids. 

4.  Its  tafte  is  bitter  and  cool  ; it  is  one  of  the 
fuiphates,  of  which  the  bitternefs  is  the  moft 
ftrong  and  difagreeable. 

5.  The  fulphate  of  magnefia  is  found  infome 
faline  efflorefcences  of  grottos,  or  fubterraneous 
cavities,  in  many  faline  mineral  waters,  and  in 
the  waters  of  the  fea. 


C.  Preparation. 

6.  The  fulphate  of  magnefia  is  never  pre- 
pared artificially,  becaufe  nature  prefents  it  in 
fufficient  abundance  for  all  the  ufes  in  which  it 
is  employed. 

7.  It  is  eafily  purified  by  folution  in  water, 
and  by  cryftallization.  When  its  cry  fiais  are 
very  tranfparent  and  diftinct,  having  the  form 
of  right  quadrangular  prifms,  terminated  by  te- 
trahedral pyramids,  it  is  very  pure. 


D.  Action 
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D,  ABion  of  Caloric. 

8.  When  the  fulphate  of  magnefia  is  heated* 
it  foon  flows  in  its  water  of  cryftallization;  but 
this  aqueous  liquefaction  is  always  thick  and 
pafty  ; by  cooling,  it  fixes  into  an  irregular 
femi-tranfparent  mafs.  If  the  heat  be  continu- 
ed it  lofes  its  water  of  cryftallization,  becomes 
dry,  and  it  is  extremely  difficult  to  communi- 
cate to  it  the  true  igneous  fufton.  It  does  not 
lofe  its  acid  by  the  ftrongeft  heat.  By  rediffolv- 
ing  it  afterwards  in  water,  its  recovers  its  firft 
form,  and  all  its  properties.  By  the  blow-pipe 
it  flows  ftill  more  difficultly  than  the  fulphate 
of  lime,  into  a vitreous  opaque  globule. 

. E.  ABion  of  Fire. 

/ 

9.  Tiie  fulphate  of  magnefia  expofed  to  the 
air  when  hot,  dry,  and  greedy  of  moifture,  be- 
comes covered  with  a faline  effiorefcence,  or 
flight  covering  of  dried  fait,  which  does  not 
penetrate  into  the  cryftals,  and  even  defends 
their  internal  parts  from  further  alteration,  fo 
that  this  fait  is  very  flightly  and  fuperficially 
eifiorefcent.  This  property  is  very  far  from  the 
fpeedy,  quick,  and  complete  efilorefcence  of 
foda,  and  fome  other  faits  of  the  fame  bale, 
which  fall  totally  into  powder  in  the  air. 

F.  ABion- 
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F.  ASH  on  of  Water , 

% 

10.  This  fait  is  one  of  the  moft  foluble  with 
which  we  are  acquainted.  It  requires  only  its 
own  weight  of  cold  water,  at  10  degrees,  to  dif- 
foive  it.  Boiling  water  diffolves  a third  more 
than  its  own  weight.  It  cryftallizes  confufedly, 
and  in  very  fmall  needles  by  cooling.  In  this 
manner  it  is  prepared  in  the  large  way  at  thofe 
works  where  it  is  extracted  from  fait  water,  and 
from  which  it  is  brought  in  this  form  of  very 
fmall  needles.  A practice,  however,  prevailed 
for  a long  time  in  the  province  anciently  Lor- 
raine to  imitate  Epfom  fait,  by  difturbing  the 
cryftallization  of  the  mother  waters  of  the  fait- 
works,  of  which  the  fulphate  of  foda,  then  very 
fpeedily  and  confufedly  atfumes  the  form  of 
needles  prefled  againft  each  other.  It  is  necef- 
fary  that  this  folution  of  fulphate  of  magnefia 
fliould  evaporate  fpontaneoufly,  in  order  to  af- 
ford the  beautiful  cryftals,  in  right-angled  fquare 
prifms  with  quadrangular  pyramids,  before  de- 
le ri  bed. 


G.  Decompaction  ; Proportions . 

3 1.  In  its  decompofition,  by  hidrogen  and 
carbon,  the  fulphuret  of  magnefia,  which  is 
formed,  very  eafily  lofes  its  fulphur;  confe- 

quently 


64  SULPHATE  OP  MÀGNÉSÎ  A# 

quently  it  mu  ft  not  be  too  much  nor  too  long 
heated,  if  it  be  required  to  preferve  it  in  this 
ftate. 

IQ.  Some  metallic  oxides  partly  decompofe 
the  fulphate  of  magne  ha,  and  form  triple  mag- 
nefio-metallic  faits» 

13.  No  acid  alters  the  fulphate  of  magnefta. 
The  fulphuric  acid  does  not’ adhere  to  it.  The 
nitric  and  muriatic  feize  no  part  of  its  bafe,  be- 
caufe  there  is  no  tendency  to  form  an  acid  ful- 
phate of  magnefta. 

14.  All  the  earthy  bafes  and  fixed  alkalis, 
except  filex,  glucine,  alumine  and  zircone,  de- 
compofe  the  fulphate  of  magnefta.  Barites  and 
ftrontian  cannot  be  ufed  to  precipitate  magne- 
fia,  becaufe  they  are  precipitated  along  with  it 
in  the  form  of  fulphate  of  barites  and  ftrontian, 
which  are  infoluble.  Lime  likewife  falls  down 
partly  in  the  calcareous  fulphate.  Pot-afh  and 
foda  feparate  the  pure  magnefta,  which  requires 
to  be  wafhed  with  much  water,  even  at  the 
boiling  heat,  to  deprive  it  of  the  portion  of  al- 
kali and  alkaline  fulphate,  which  contaminate 
it.  But  we  fhall  fee,  hereafter,  that  this  mode 
of  precipitation  of  magnefta  is  not  the  beft  that 
can  be  adopted. 

15.  Ammonia  decompofes  only  a fmall  por- 
tion of  fulphate  of  magnefta  ; it  feparates  only 
part  of  its  bafe,  and  forms  with  the  undecom- 
pofed  portion  of  this  fait,  a triple  fait,  which  we 
fhall  proceed  to  defcribe.  The  fulphate  of  am- 
monia unites  totally  with  the  fulphate  of  mag- 
nefta, 
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nefia,  and  conftitutes  a fait  with  double  balls, 
the  fame  as  that  which  refaits  from  the  partial 
decompofition  of  this  fait  by  ammonia. 

16.  The  analyfis  of  the  fulphate  of  magnefia 
afforded  Bergmann  the  following  proportion  of 
its  component  parts  : 


Sulphuric  acid 

0,33 

Magnefia 

0,19 

Water 

0,48 

\ 

H.  U/es. 

17.  The  fulphate  of  magnefia  is  ufed  in  me- 
dicine as  a purgative  and  atténuant.  It  forms 
the  bafis  of  many  purgative  mineral  waters.  In 
chemiftry  and  pharmacy  it  is  ufed  for  the  pur- 
pofe  of  extracting  its  bafe.  It  has  not  yet  been 
ufefully  applied  in  the  arts. 


Species  IX. 

Ammoniaco-Mi agnefian  Sulphate . 

A.  Synonymy  ; Hiflory . 

1.  THE  ammoniaco-magnefian  fulphate,  or 
the  triple  combination  of  thefulphuric  acid,  with 
ammonia  and  magnefia,  not  bavins;  been  known 

O J O 

till  lately,  and  no  chemift  having  yet  particu- 
larly delcribed  it,  it  has  not  been  yet  diftin- 
guifhed  by  any  other  names. 

Vo  1,  III.  E 


Bergmann 
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2.  Bernmann  was  the  fir  ft  who  diffmguifhed 
this  triple  fait,  or  trifule.  I have  fin  ce  exa- 
mined feveral  of  its  properties,  and  all  the  che- 
mifts  have  confirmed  them. 


B.  Phyfical  Properties  ; Natural  Hifiory . 

3.  The  ammoniaco-magnéfian  fulphate  is  ex- 
tremely cryftallizable  ; its  form  appears  to  be 
an  obtahedron,  which  varies  exceedingly.  Its 
tafte  is  bitter  and  acrid.  It  has  not  yet  been 
found  in  nature,  though  there  is  reafon  to  be- 
lieve that  it  exifts. 

C.  Preparation . 

4.  It  is  prepared  in  various  ways,  either  by 
partly  decompofing  the  fulphate  of  tnagnefia  by- 
ammonia,  and  evaporating  the  fupernatant  li- 
quor, or  by  mixing  a folution  of  magnefia  with 
the  folution  of  the  fulphate  of  ammonia.  Ah 
moft  immediately  there  is  a depofition  of  regu- 
lar tranfparent  and  very  brilliant  cryftals,  of  a 
very  pure  ammoniaco-magnefian  fulphate,  which 
proves  that  this  fait  is  a true  union  of  the  two 
faits,  and  not  as  the  expreffion  triple  fait  or 
trifule  might  lead  us  to  think,  a combination 
of  the  fame  quantity  of  fulphuric  acid  at  the 
fame  time  with  the  two  baies.  Each  of  thofe 
united  laits  contains  its  feveral  and  particular 
portions  of  acid,  which  is  not  one  and  the  fame 
adhering  to  the  two  bafes. 


D.  .A Pion 
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D.  ASlion  of  Calorie. 

5.  Caloric  mit  gives  fluidity  to  this  fait 
by  the  water  of  its  cryftallization  ; after  which 
it  dries,  and  is  decoinpofed  ; the  fulphate  of 
ammonia  is  difengaged,  and  fublimes  in  the 
form  of  the  acid  fulphate,  after  having  loft  a 
portion  of  its  ammonia. 

\ . y 

E.  A 71  ion  of  the  Air . 

v N 

6.  It  is  not  changed  in  the  air,  neither  is  the 
fulphate  of  magnefia,  which  it  contains,  any 
longer  efflorefeent. 

F.  A SI  ion  of  Water. 

7.  It  is  lefs  foluble  in  water  than  either  of 
the  faits  which  form  it,  as  evidently  appears 
from  its  being  depofited  upon  the  mixture  of 
their  folutions.  It  is  more  foluble  by  heat 
than  in  the  cold,  and  it  may  be  cryftallized  by 
cooling. 

G.  Decompoftion  ; Proportion  of  Principles. 

8.  No  particular  phenomenon  appears  in  its 
decomposition  by  combuftibles,  excepting  that 
its  habitudes  with  thefe  bodies  partly  referable 
thofe  of  fulphate  of  ammonia,  and  partly  thofe 
of  fulphate  of  magnefia. 

F 2 


9.  The 
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Q.  The  acids  produce  no  particular  effects  ; 
the  fulphuric  acid  decompofes  it  by  feparating 
the  fulphate  of  ammonia,  in  the  form  of  the 
acidulous  fulphate. 

10.  The  baies  a 61  upon  it  in  the  fame  manner 
as  upon  the  two  fulphates  feparately  ; neverthe- 
lefs,  magnefia  and  ammonia  occafion  no  preci- 
pitation nor  decompofition' in  the  cold;  mag- 
nefia difengages  the  ammonia  by  the  aif  ftance 
of  heat.  The  fixed  alkalis,  barites,  ftrontian 
and  lime,  decompofe  it  completely. 

11.  Î have  found,  by  its  analyfis,  that  it 
contains 

Sulphate  of  magnefia  0,68 
S nlphate  of  amin on ia  0,  S 2 

H,  TJfes. 

12.  The  ammoniaco-magnefian  fulphate  is 
yet  of  no  ufe,  except  in  chemical  experiments. 


Species  X. 

Sulphate  of  Glucine . 

A.  Synonymy  ; Hiflory. 

i.  THE  fulphate  of  glucine  has,  hitherto, 
been  deferibed  only  by  Citizen  Vauquelin,  in 
the  month  Floreal,  and  in  the  year  fix,  in  the 
Journal  dés  Pharmaciens,  at  Paris. 


B.  Pkyjical 
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B.  Phyfical  Properties. 

*-■'  ' -a 

2.  This  fait  is  capable  of  cryftallization,  but 
difficultly  : and  its  form  lias  not  yet  been  de- 
termined. Its  tafte  is  very  faccharine,  and 
(lightly  aftringent.  It  has  not  yet  been  found 
native- 

» 

C.  Preparation. 

\ 

- 3.  The  fulphate  of  glucine  is  prepared  by 
direct  combination  of  that  earth  with  the  lul- 
phuric  acid,  with  which  it  eafily  unites  either 
in  its  pure  ft  ate,  or  when  fat  urated  with  carbonic 
acid.  The  folution,  by  evaporation,  a flumes 
the  confiflence  of  fyrup,  and  affords  by  cooling 
and  repofe,  needles,  or  fine  prifms  of  irregular 
ft  met  ure. 

D.  A Ellon  of  Caloric. 

4.  When  the  fulphate  of  glucine  is  expofed 
to  the  fire  it  flows,  Swells  up,  and  becomes  dry. 
By  a ftrong  red  heat,  it  is  totally  decomposed, 
the  fulphuric  acid  flying  off'  in  vapour,  and  the 
earth  remaining  pure. 

E.  A Pilon  of  the  Air. 

5.  It  does  not  appear  to  be  fenfibly  changed 
in  the  air. 


F,  AElion 
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F.  AElion  of  Water . 

6 .  It  is  very  foluble  in  water  ; its  folution 
eafily  aiTumes  the  confiftence  of  a fyrup,  and 
cryftallizes  but  with  difficulty. 


D.  Decompofition;  Proportion  of  Principles. 

7.  No  acid  decompofes  the  lulphate  of  glu- 
cine,  fo  that  the  fulphuric  acid  exceeds  all  the 
other  acids  by  its  attraction  for  this  earth.  We 
have  already  remarked,  that  it  is  feparabie  by  a 
ftrong  heat.  Ignited  charcoal  converts  it  into 
fulphuret.  It  does  not  change  into  pyropho- 
rus  by  this  decompofition,  though  fulphate  of 
pot-afli  be  added. 

8.  All  the  alkalis,  and  earthy  bafes,  precipi- 
tate glucine  from  the  folutions  of  this  fait» 
Alumine,  zircone,  and  fdex,  are  the  only  earths, 
which  do  not  decompofe  it. 

9.  The  infufion  of  nut-gall  forms,  in  its  folu- 
tion, a white-yellowifh  precipitate,  which  may 
be  confidered  as  one  of  the  characters  of  this 
fait,  fmce  there  is  fcarcely  any  other  faline,  or 
non-metallic  fubftance,  which  prefents  afimilar 
property.  The  proportions  of  its  principles 
have  not  yet  been  pointed  out. 


H.  Vf  es. 
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H.  U/es. 

10.  The  fulphate  of  glucine  is  frill  too  little 
known,  and  has  been  obtained  in  too  final l 
quantity  to  have  been  applied  to  any  life.  It  is 
not  improbable,  but  that  it  may  abt  as  an  ahr in- 
gent  in  medicine. 

Specifs  XL 

Sulphate  of  Alumine , faturatcd , or  acid 
A.  Synonymy;  Hiflory . 

1.  THE  fulphate  of  alumine,  or  the  union  of 
fulphuric  acid  with  alumine,  whether  faturated, 
or  acid,  has  no  fynonymous  appellation  in  che- 
miftry,  for  this  fait  was  not  known  before  the 
laft  experiments  of  Citizen  Vauquelin  upon  the 
alums.  To  this  chemift,  we  are  indebted  for 
accurate  notions  refpecting  the  feveral  hates  of 
thofe  kinds  of  combinations.  After  his  analyfis 
I dihinguifh  three  principal  fpecies,  and  a 
greater  number  of  varieties  of  the  fulphate  of 
alumine. 

I give  two  epithets  to  this  firft  fpecies,  be- 
caufe  it  can  exift  in  two  hates,  or  form  two 
principal  varieties.  Its  fpecific  char  abler  is, 
that  it  contains  only  fulphuric  acid,  and  alu- 
mine. 


B.  Phyfical 
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B.  Phpf  cal  Properties  ; Natural  Hijlory. 

2.  It  exifts  in  the  form  of  plates,  or  thin, 
Toft,  pliant,  brilliant,  pearly  cryftals  of  an  aftrin- 
gent  tafte,  either  with,  or  without  a perceptible 
excefs  of  acidity.  We  fhall  frft  fpeak  of  that 
which  is  faturated  with  alumine.  No  doubt  it 
exifts  in  nature,  but  it  has  not  yet  been  found. 

C.  Preparation. 

3.  It  is  prepared,  by  diffolving  very  pure 
alumine,  well  cleared  from  alkali  in  the  fulphu- 
ric  acid,  alfo  pure  ; thefe  two  bodies  being 
heated  for  a time,  and  the  folution  evaporated 
to  drynefs,  after  which  the  very  dry  refidue  is 
to  be  rediffolved  in  water,  and  cryftallized. 
Without  evaporation,  and  drying  by  a confi- 
derable  heat,  it  would  be  an  acidulé,  and  it  is 
in  this  ftate,  while  it  remains  liquid  after  its  firft 
formation. 

D.  A Pion  of  Caloric. 

4.  The  fulphate  of  alumine  is  infufible  by 
fire.  It  dries,  and  is  reduced  to  powder  bv  10110* 
calcination  ; at  an  elevated  temperature,  it  lofes 
its  acid. 


E.  A Pion 
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E.  A Elion  of  Air  . 

5.  It  is  Subject  to  little  alteration  by  the  air; 
it  preferves  its  form,  and  brightneSs,  and  at t raffs 
humidity  but  very  little. 

F . A Eli  on  of  W a ter. 

6.  It  is  moderately  foluble  in  water,  and 
moft  fo  by  means  of  heat  ; it  is  difficult  to  crys- 
tallize ; but  this  may  be  effected  by  a well-ma- 
naged evaporation,  and  cooling. 

D.  Decompofition  ; Proportion  of  its  Principles „ 

7.  Though  it  is  decomposable  by  combus- 
tible bodies  like  all  the  fulphates,  it  is,  never- 
thelefs,  more  difficultly  fo  than  moft  of  them. 
It  does  not  form  pyrophorus  with  carbon  like 
the  following  Species. 

8.  The  Sulphuric  acid  unites  very  eafdy  in 
exceSs,  and  forms  the  acid  fulphate  of  alumine 
in  two  varieties. 

This  is  more  four  than  the  preceding,  but  it 
cryftallizes  with  Somewhat  more  difficulty,  and 
its  plates  are  more  brilliant;  it  reddens  blue 
vegetable  colours,  frequently  allumes  a thick, 
and,  as  it  were,  gelatinous  form  ; it  does  not 
form  phofphorus  when  calcined  with  carbon, 
unlefs  the  charcoal  made  ufe  of  contains  much 
pot-afli.  It  is  convertible  into  alum,  by  adding 
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pot-afli  and  ammonia,  whereas  the  fir  ft,  namely, 
the  faturated  fnlphate  of  alumine  cannot  form  it 
alone,  but  by  the  addition  of  fnlphate  of  pot- 
afh,  or  fnlphate  of  ammonia,  or  after  having 
loft  a portion  of  its  earth  by  the  action  of  pure 
pot-afh,  or  ammonia,  which  arifes  from  its  con- 
taining lefs  fulnhuric  acid  than  the  faturated 
fnlphate.  Laftly,  the  acid  fnlphate  of  alumine 
does  not  abforb  alumine,  nor  pals  to  the  ftate  of 
the  faturated  fnlphate,  unlefs  it  be  boiled  a long 
time  with  that  earth. 

9.  All  the  alkaline  and  earthy  bafes,  except 
iilex  and  zircone,  decompofe  the  fulphates  of 
alumine  whether  faturated  or  acid;  they  fepa- 
rate  the  earth  in  proportion  as  they  feize  its  acid. 
The  proportions  of  the  component  parts  of  ful- 
phate  of  alumine,  whether  faturated,  or  acid, 
have  not  yet  been  afeertained.  Bergmann  af- 
firms, that  the  neutral  fulphate  of  alumine  con- 
tains 0,50  of  alumine,  and  0,50  of  fulphuric  acid. 

H.  U/es. 

10.  The  faturated  and  acid  fulphates  of  alu- 
mine have  not  yet  been  applied  to  ufe.  This 
muff  naturally  have  been  expected,  as  they  have 
not  really  been  well  known  till  the  month  of 
Meffulor,  in  the  year  5,  (June  1797),  in  confe- 
quence  of  the  experiments  of  Citizen  Vauqiie- 
jin,  the  important  refults  of  which  will  be  more 
particularly  deferibed  in  the  hiftory  of  the  next 
fpecies. 
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Species  XIL 

Acid  Sulphate  of  Alumine , and  of  Pot-ajh , 

or  Ammonia ; Alum . 

A.  Synonymy  ; liifory, 

1.  ALUM  properly  fo  called,  but  very  impro- 
perly denominated  vitriol  of  clay,  vitriol  of  alu- 
mine, or  vitriolated  alumine,  is  always  a true 
triple  or  even  quadruple  fait.  It  is  a compound 
of  the  fulphuric  acid,  alumine,  a fmall  quan- 
tity of  pot-afb,  or  ammonia,  and  fometimes 
of  both  thofe  two  laft,  in  which  the  acid  {light- 
ly exceeds  the  mutual  faturation  of  the  two 
or  three  bafes.  It  would,  therefore,  be  proper 
to  call  it  the  acid  fulphate  of  alumine,  and  pot* 
afh,  or  the  acid  fulphate  of  alumine  and  ammo- 
nia, or  even  the  acid  fulphate  of  alumine,  pot- 
aih,  and  ammonia,  according  to  its  particular 
nature,  for  it  prefents  thofe  three  varieties,  as  I 
fliall  remark  hereafter  ; but  thefe  names,  though 
ftridtly  exadl  when  the  nature  of  the  fait  is  to  be 
determined,  are  too  long  for  its  frequent  ufes. 
We  may,  therefore,  fubftitute  the  name  of  alum, 
taking  care  to  recoiled!  that  the  word  means  a 
faline  combination  of  two  or  three  bafes. 

2.  It  is  but  lately  that  we  have  acquired  an 
exabt  knowledge  of  this  Angular  fait,  notwith- 
ftanding  the  notions  which  have  been  publifh- 
ed,  or  rather  the  fufpicions  which  might  arife 
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in  the  minds  of  chemifts,  from  the  works  or 
Bergmann  and  Monnet  on  the  fabrication  of 
alum,  and  the  neceffity  of  pot-afh  to  obtain  this 
fait  in  cryftals  ; Citizen  Defcroifilles,  a die  mi  ft 
and  ikilful  manufacturer,  at  Rouen,  and  Chap- 
tal,  profeffor  and  manufacturer  at  Montpellier, 
have  added,  to  the  procefs,  a greater  degree  of 
precifion  refpeéting  the  ufe  df.pot-afh,  fo  necef- 
fary  to  the  fabrication  of  alum.  But  Citizen 
Vauquelin  has  truly  enlightened  this  part  of 
the  theory  of  the  fcience.  By  repeating  and 
confirming  the  important  difcovery  of  Klaproth 
of  the  exigence  of  pot-afh  in  leucite,  or  white 
volcanic  granite,  he  was  led  to  prove  that  there 
was  no  alum  without  pot-afh,  or  ammonia,  and 
that  the  earths,  and  ores  of  alum,  particularly 
that  of  Tolfa,  naturally  contain  this  alkali.  He 
has  made  an  exact  and  comparative  analyfis  of 
the  different  fpecies  of  alum  in  commerce,  which 
lie  exhibited  in  three  varieties.  He  has  ni ven 

O 

both  the  characters,  and  the  prove  {Tes  neceffary 
to  diftinguifh  thofe  varieties,  and,  in  a word,  he 
has  rendered  the  chemical  hiftory  of  alum,  or 
rather  alums,  very  clear  and  precife,  which, 
before  his  difcovery,  was  very  obfcure  and  dif- 
ficult to  he  conceived. 


B.  Phyfical  Properties  ; Natural  Hjlory. 

3.  1 he  acid  fulphate  of  alumine,  and  of  pot- 
afh,  or  ammonia,  or  of  three  bafes,  (for  the 
three  varieties  have  the  fame  fpecific  properties) 
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cryftallizes  in  regular  octahedrons.  This  prin- 
cipal form  is  fubjeét  to  many  varieties  ; the  fa- 
line  cryftal  is  frequently  an  oblique  lection  of 
the  octahedron,  reprefenting  one  half,  which 
prefents  to  the  eye,  an  appearance  of  two  trian- 
gular faces,  having  their  angles  truncated,  and 
their  edo'es  with  rhomboidal  facets:  the  odta- 

O } 

hedron  is  fometimes  truncated  at  the  extremity 
of  two  quadrangular  pyramids,  on  the  other 
angles,  and  on  its  edges.  It  is  thus  defcribed 
by  Citizen  Haiiy  : 

Primitive  form.  Regular  octahedron. 

Integrant  particles.  Regular  tetrahedron. 


Varieties. 

a.  Primitive  fulphate  of  alumine  and  pot- 
afin 

b.  Cubo-octahedral  fulphate  of  alumine,  and 
of  pot-aih.  The  primitive  form  with  fix  fquare 
angular  facets,  anfwering  to  the  faces  of  a 
cujjee. 

c.  Triform  fulphate  of  alumine  and  pot-afh. 

The  primitive  oétahedron  with  fix  angular  fa- 

cets,  which  anfwer  to  the  faces  of  a cube,  and 
twelve  marginal  facets,  which,  if  prolonged, 
would  form  the  dodecahedron  with  rhombic 
planes. 

4.  Its  talte  is  aftringent  and  ftyptic  ; never- 
thelefs,  there  is  a perception  of  fweetnefs  ; it 
changes  blue  colours  very  unequally.  Its  frac- 
ture 
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ture  is  wavey,  icy,  and  exhibits  no  appearance 
of  natural  joints,  or  plates,  applied  upon  each 
other.  But  though  the  primitive  form  cannot 
be  obtained  by  diffedtion,  the  analogy  between 
the  varieties  of  its  cry  fiais  compared  with  thofe 
of  lèverai  other  fub fiances,  indicate  that  its 
nucleus  is  an  oélahedrom 

5.  Scarcely  any  of  thefe  faits  exift  in  nature, 
except  the  fulphate  of  alumine  and  pot- afin 
That  which  contains  ammonia,  as  the  fécond 
bafe  capable  of  forming  true  alum,  does  not  feeni 
to  exift  but  in  verv  rare  circumflances.  The  fir  ft, 
namely  the  acid  fulphate  of  alumine  and  pot- 
afh,  is  fometimes  found  efflorefced  on  foffils,  or 
diffolved  in  certain  waters.  Citizen  Vauquelin 
found  it  in  the  crude  alum  of  Tolfa,  and  proved 
that  this  matter  contains,  for  its  conftituent 
principles,  about  0,44  of  alumine,  0,45  of  fui» 
plmric  acid,  0,03  of  pot-afh,  befides  0,04  of  wa- 
ter, and  0,02,4  of  (ilex.  All  the  earths,  capable 
of  affording  alum  as  well  before  as  after  cal- 
cination, contain  this  combination  ready  form- 
ed. It  is  afeertained  that  thofe  earths,  or  alum 
ores,  were  originally  argillaceous  ftones,  or 
earths,  or  volcanic  productions,  containing  a 
fin  all  quantity  of  pot-afh,  which  have  been  mix- 
ed, or  otherwife  penetrated  with  fulphur,  and 
frequently  with  fulphuret  of  iron,  which  burns 
flowly  by  means  of  water  and  air  in  the  pheno- 
menon, formerly  called  vitriolization,  but  which, 
at  prefent,  ought  to  be  called  fpontaneous  fuh 
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phatization.  This  procefs  will  be  treated  at  a 
fuitable  length,  in  the  lection  on  metals. 

It  mult  only  be  underftood  in  this  place,  that 
there  are  two  lpecies  of  alum  ores  ; thofe  which 
contain  pot-afh,  and  thofe  which  do  not  contain 
pot-afh  : that  the  former,  whether  they  contain 
alum  ready  formed  by  their  fpontaneous  fui» 
phatization,  or  whether  it  be  formed  by  burn» 
ing  the  fulphur  in  the  procefs  of  roafting,  af- 
ford this  frit  in  cryltals  by  mere  lixiviation  ; 
that  Mb  me  volcanic  products,  long  expofed  to 
the  air  are  particularly  of  this  nature  ; that  the 
fécond,  not  commonly  belonging  to  volcanic 
products,  do  not  afford  alum  but  by  the  addi- 
tion of  pot-afh,  or  ammoniacal  matter,  or  both, 
at  the  fame  time  mixed  with  their  Ices.  All  the 
procédés,  relative  to  the  alum  manufactories, 
flow  from  this  theorv. 

t 

C.  Extraction  ; Preparation  ; Purification . 

(7.  The  acidfulphate  of  alumine  and  pot-afh, 
as  well  as  that  of  alumine  and  ammonia,  is  ma- 
nufactured by  buffering  the  aluminiferous  ftones 
to  remain  a long  time  expofed,  or  by  treating 
with  fulphuric  acid,  the  ores,  containing  pot- 
alh,  or  mere  clay,  with  the  addition  of  pot-afh, 
or  ammonia.  It  is  purified  by  feveral  lixivia- 
. tions  and  cryftallizations.  Thefe  fpecies  of 
alum  are  called  artificial  alums.  They  are  not 
different  from  the  alums  naturally  obtained 
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excepting  by  the  ammonia  contained  in  fbrne 
of  them, 

I).  A Elion  of  Caloric . 

\ ■ . 

7.  The  acid  fulphate  of  alumine,  whether 
containing  pot-afh,  or  ammonia,  is  acted  upon 
in  the  fame,  or  very  nearly  the  fame  manner  by 
lire.  It  melts  very  ealily,  then  fwells  up, 
lofes  its  water  of  cryitallization,  becaufe  fin- 
gularly  enlarged  in  bulk  by  bliftering  up  of 
its  dried  plates  ; it  then  becomes  dry,  and  re- 
mains folid,  porous,  inflated,  light,  very  acrid, 
very  acid,  and  rough,  giving  a much  ftronger 
red  than  before  to  blue  vegetable  colours.  In 
this  ftate,  it  is  called  burned,  or  calcined  alum. 

8.  If  the  operation  be  made,  or  if  the  alum 
be  calcined  in  elofed  velfels,  there  comes  over 
more  than  one  third  of  the  weight  of  water 
which  carries  with  it  a final!  quantity  of  ful- 
phuric  acid,  and  fometimes  exhibits  traces  of 
fulphate  of  ammonia.  When  calcined  alum  is 
lixiviated  in  water,  part  of  the  earth  feparates, 
or  rather  the  faturated  fulphate  of  alumine  and 
of  pot-alh  falls  down,  of  which  we  fhall  treat  in 
the  following  fpecies.  By  a fir  on  g fi  re,  the  ful- 
phuric  acid  may  be  almoft  totally  driven  off 
from  thefe  aluminified  bafes  fo  as  to  decompofe 
them  completely. 
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E.  A ft  ion  of  the  Air, 

9 • Alum,  of  any  varieties  whatever,  under-' 
goes  a very  flight  alteration  by  contadl  of  the 
air.  It  efflorefces  merely  at  the  furface,  and 
becomes  covered  with  a flight  layer  of  powder; 
but  under  this  thin  efflorefcehce  the  fait  is  p re- 
fer ved  without  change,  and  remains  long  un- 
alterable in  the  air. 

\ 

F.  A ft  ion  of  Water, 

10.  Alum  is  very  foluble  in  fixteen  or  twen- 
ty parts  of  water,  at  ten  degrees  of  temperature. 
Between  thefe  limits  of  folubility,  are  comp  riled 
the  three  varieties  of  the  acid  lulphate  of  alu- 
mine, pot-afli,  and  ammonia. 

Boiling  water  dilfolves  three-fourths  of  its 
weight,  and  accordingly  the  three  varieties  of 
alum  cryftallize  by  cooling.  But  the  moll  re- 
gular cryftals  are  formed  by  a flow  fpontaneous 
evaporation.  Fine  cryftals  are  more  particular- 
ly obtained  by  fufpending  threads,  firings,  or 
hair  in  a folution  of  alum  left  to  itfelf  ; in  this 
cafe,  octahedrons,  tranfparent  and  as  perfect  as 
the  purefl  rock  cryftal,  are  obtained  frequently 
infulated  and  very  voluminous  ; fometimes  in 
group's  inferted  one  in  the  other,  or  in  fquare 
prifms,  or  many  angles,  formed  by  the  re-union 
of  two  pyramids,  and  terminated  by  tetrahedral 
pyramids  very  well  formed.  Vf  hen  the  cooling 
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is  rapid,  as  in  the  manufactories  where  it  is 

wrought  in  the  large  way,  maffes  are  formed 

fimilar  to  rocks,  which  fadt  is  thought  to  be 

the  reafon  why  fome  of  the  alums  are  called 

•/ 

rock  alum. 

*> 

i 

G.  Decompojition  ; Proportion  of  Principles, 

11.  The  acid  fulphate  of  alumine,  and  pot- 
a/L,  or  of  ammonia,  the  three  varieties  of  alum, 
in  a word,  have  nearly  the  fame  habitudes  in 
their  decompofition  by  combuftible  bodies,  and 
the  bafes.  There  are,  neverthelefs,  fome  differ- 
ences of  action  which  ferve  to  ffiow  the  varie- 
ties, and  to  analyze  them,  as  we  fhall  fee  in  the 
following  details. 

O 

12.  Carbon,  by  decompofmg  alum,  carries  it 
generally  to  the  ftate  of  neutral  fulphate  of  alu- 
mine, if  the  mixture  be' gently  heated,  becaufe 
the  carbon  adts  almoft  totally  upon  the  difen- 
gaged  fulphuric  acid  before  it  acts  upon  the 
compound  ; but  when  a ffrong  heat  is  applied,  it 
forms  with  the  firff  variety  either  the  acid  ful- 
phuret  of  alumine,  and  of  pot-alh,  a black  body 
which  takes  fire  fpontaueoufiy  in  the  air,  and  is 
named  pyrophorus,  though  carbon  does  not  pro- 
duce the  fame  effedt  with  the  acid  fulphate  of 
alumine,  and  of  ammonia.  This  laft,  however, 
likewife  affords  pyrophorus  when  calcined  with 
vegetable  matters,  fuch  as  fugar,  flour,  honey, 
which  afford  pot-alh,  at  the  fame  time  that,  they 
contain  carbon. 
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13.  The  pyrophorus  thus  formed,  contains  an 
hidrogenated  fulphuret  of  pot-afh  and  alumine, 
mixed  with  carbon  in  a hate  of  extreme  divifiom 
It  takes  fire  more  eafily  in  a moift  than  in  a dry 
air.  It  entirely  abforbs  the  oxigen  gas  of  the 
atmofphere,  and  converts  it  partly  into  carbon- 
ic acid;  another  part  is  fixed  in  the  fulphur, 
which  it  caufes  to  pafs  to  the  ftate  of  fulphuric 
acid,  fo  that  when  the  pyrophorus  has  burned, 
it  no  longer  contains  hidrogenated  fulphuret  as 
before,  but  fulphate  of  alum  and  pot-afh.  It 
is  no  longer  alum,  becaufe  it  has  loft  the  excefs 
of  acid  which  gave  its  character.  It  is  that 
which  was  formerly  called  alum  faturated  with 
its  earth.  Pyrophorus  emits  a very  fetid  odour 
when  it  is  thrown  into  water,  and  affords  a folu- 
tion  of  fulphuret  of  pot-afh,  and  hidrogenated 
alumine.  It  is  inflamed  by  the  nitrous  gas,  by 
nitrous  vapour,  and  by  the  oxigenated  muriatic 
acid  gas.  It  is  not  yet  well  known  ; the  caufe 
of  its  fpontaneous  inflammation  has  not  been 
well  explained.  It  is  merely  known  that  pot- 
afh  is  neceffary  to  this  effebt,  becaufe  it  cannot 
be  made  with  the  fulphate  of  alumine,  nor  with 
the  fulphate  of  alumine  and  ammonia,  with- 
out the  addition  of  fixed  alkali. 

14.  The  acids  have  no  abtion  upon  the  ful- 
phate of  alumine  and  pot-afh,  or  ammonia. 

3 5.  All  the  bafes,  except  filex  and  zircone, 

• decompofe  it  on  account  of  their  attraction  for 
the  fulphuric  acid  being  ftronger  than  that  of 
alumine,  but  each  exhibits  a particular  pheno- 
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menon,  Barites  difen  gages  ammonia  when 
alum  contains  it;  it  precipitates  alumine  mix- 
ed with  the  fulphate  of  barites,  which  tails 


down,  and  leaves  in  the  fluid  pure  pot-afh, 
whether  the  alum  have  a double  bale  of  pot- 
a ih  and  alumine,  or  whether  the  bale  conflfts 
of  alumine,  pot-afh,  and  ammonia.  We  fee 
that  barites  cannot  be  ufed  .to  obtain  pure  alu- 
mine, but  it  may  be  iifeful  to  analyze  the  moft 
complicated  of  alums  ; for  upon  making  the  ex- 
periment, rather  in  a large  way,  with  the  folia- 
tion of  barites  in  which  alum  Ihould  be  diffolv- 
cd,  we  might  collect  the  ammonia  in  a diftilling 
vetfel;  the  pot-afli  would  be  found  in  the  water, 
the  alumine  would  be  feparated  from  the  precipi- 
tate by  a fixed  alkali  which  would  diffolve  it,  and 
we  fliould  add  that  which  was  found  diffolved 
by  the  pot-afh  in  the  liquor  above  the  precipi- 
tate ; laftly,  the  fulphate  of  barites  thus  deprived 
of  alumine,  woidd  exhibit  the  dofe  of  fulphuric 
acid.  Whatever  might  be  wanted  to  the  fum 
of  thefe  products  united  to  equal  the  quantity 
of  alum  made  ufe  of,  would  reprefent  the  water. 
Strontian  produces  an  effect  of  the  fame  kind, 
and  might  in  the  fame  manner  be  ufed  to  ana- 
lyze the  fait. 

1 6.  Lime  precipitates  the  alumine  from  alum, 
difengages  the  ammonia  which  it  contains,  and 
leaves  a portion  of  fulphate  of  pot-afh  In  the 
fluid.  Citizen  Vauquelin  has  advantageoufly 
made  ufe  of  lime,  to  determine  the  quantity  of 
ammonia  contained  in  alums.  The  precipitate, 
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formed  by  lime-water  in  a foliation  of  alum,  is 
not  pure  alumine  ; it  is  mixed  with  fulphate  of 
lime. 

17.  Pot-afh  and  foda  completely  decompofe 
alum,  with  regard  to  the  alumine  which  it  con- 
tains.  We  may  obtain  this  earth,  in  a pure 
ftate,  by  the  very  cauftic  fixed  alkali.  It  is 
neceffary,  on  the  one  hand,  not  to  add  too  much 
alkali  to  the  folution,  becaufe  the  excefs  would 
redilfolve  the  alumine  ; and,  on  the  other,  it  is 
effenfial  to  wadi  with  much  water,  even  at  the 
boiling  heat,  the  precipitated  alumine,  in  order 
to  purify  it  well,  and  deprive  it  of  the  pot-adi, 
or  foda,  which  it  carries  with  it.  Thofe  alkalis 
might  alfo  be  ufcd  to  afcertain  the  prefence  and 
quantity  of  ammonia  contained  in  alum,  by  dif- 
folving  this  fait  in  an  alkaline  folution,  heating 
thofe  bodies  together  in  a retort,  with  the  appa- 
ratus for  collecting  all  the  ammonia.  The  pro- 
portion of  this  volatile  alkali  may  be  eftimated 
by  the  quantity  of  fulphate  of  ammonia,  ob- 
tained by  faturating  the  fulphuric  acid,  and 
eau  fin  g it  to  cryftallize. 

18.  Ammonia  decompofes  alum,  precipitates 
the  earth  from  its  folution,  and  may  ferve  to 
fhow  its  prefence,  and  afcertain  the  quantity  of 
fulphate  of  pot-adr  which  it  contains.  After 
having  precipitated  the  folution  of  alum  by 
ammonia  in  excefs,  the  fupernatant  fluid  is  to 
be  precipitated  ; the  re  lid  ue  mu  ft  then  be  heat- 
ed in  a crucible  ; 4II  the  ammonia  dies  off  ; and 
when  no  more  white  vapour  appears,  the  remain- 
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cler  will  be  fulphate  of  pot-aih  only,  of  which 
the  weight  may  be  taken.  Thisv  is  one  of  the 
procelfes  of  Citizen  Vauquelin  to  find  the  pro- 
portion of  the  fulphate  of  pot-aih  contained  in 
alum.  He  has  afcertained  that  this  fait  contains 
pot-afh  nearly  an  eighth  of  the  weight  of  the 
fulphate  of  alumine  which  conftitutes  it  bale. 
He  found  that  ont  hundred  parts  of  alum  of 
commerce  contained, 

Sulphate  of  alumine  0,49 

Sulphate  of  pot-aih  0,07 

Water  0,44 

The  fulphate  of  ammonia,  when  this  alkali  is 
a conftituent  part  of  alum,  by  its  union  in  a tri- 
fuie  with  acid  fulphate  of  alumine,  is  very  near- 
ly in  the  fame  proportion  as  the  fulphate  of  pot- 
afh,  which  is  more  frequently  met  with.  If 
thefe  two  alkaline  fulphates  be  found  united  in 
the  acid  fulphate  of  alumine,  their  relative  quan- 
tities may  vary  ; but  both  together,  they  form 
about  one-eighth  of  the  acid 'fulphate  of  alu- 
mine, which  contains  nearly  0,44  water  of  cryf~ 
tallization. 

19.  Alum,  or  the  triple,  dr  quadruple  fulphate 
of  alumine,  has  the  property  of  diffolving  alu- 
minous earth,  if  its  folution  be  left  for  a time  in 
contact  with  alumine.  A fait  is  fpeedily  form- 
ed which  is  lefs  four,  capable  of  cryftallization 
in  cubes,  lefs  foluble,  rather  opaque,  lefsfuiible, 
but  decompofable  into  octahedral  alum,  by 
the  addition  of  much  water.  This  has  been 
called  cubical  alum,  and  the  variety  which  I 
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denote  by  the  name  of  triple,  or  quadruple  acid- 
ulous fulphate  inftead  of  the  foregoing,  which 
is  the  triple  acid  fulphate,  &c.  If  the  folution 
of  alum  be  boiled  upon  alumine,  a fait  is,  at 
laft,  obtained,  which  is  without  regular  form, 
pulverulent,  taftelefs,  and  infoluble.  This  fait 
will  be  treated  in  the  following  fpecies.  We  inuft 
only  remark  in  this  place,  that  the  acid  fulphate 
of  alumine,  forming  the  preceding  fpecies,  can 
never  diffolve  more  alumine  than  it  contains, 
and  that  the  addition  of  pot-afh,  or  ammonia, 
is  neceffary  to  give  it  this  property  of  forming 
what  has  been  called  alum  faturated  with  its 
earth. 

20.  It  follows  from  thefe  accurate  analyfes, 
and  important  labours  of  modem  chemifts,  that 
we  are  authorifed  to  diftinguifh  four  varieties 
of  alum,  or  the  triple  acid  fulphate  of  alumine. 
1ft  Acid  fulphate  of  alumine  and  pot-afh  ; this 
is  the  pureft  alum  : that  of  Tolfa,  and  the  natu- 
ral ores  is  the  only  one  of  this  kind.  It  is 
known  from  its  not  difengaging  ammonia  by 
lime,  nor  the  fixed  alkali.  2d.  Acid  fulphate 
of  alumine  and  ammonia  ; this  laft  bafe  is  dif- 
covered  by  the  application  of  lime,  barites,  & c. 
After  having  precipitated  by  lime,  the  fluid  is 
evaporated,  and  the  refid ue  ftrongly  heated  in 
a crucible  ; and  there  remains  no  fulphate  of 
pot-afh.  This  variety  is  compofed  in  our  labo- 
ratories. 3.  Acid  fulphate  of  alumine,  pot-afh, 
and  ammonia  This  is  the  mo  ft  frequent  among 
the  alums  of  commerce  ; that  Liege  is  of  this 
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88 


ALUM. 


fpecies  ; and  of  this  kind  in  general,  are  all  the 
alums  in  the  fabrication  of  which  urine  is  em- 
ployed. 4.  Laftly,  the  acidulous  fulphate  of 
alumine  and  pot-afh,  cryfiallizable  in  the  form 
of  a cube,  containing  more  alumine,  or  more 
pot-afh,  and  lefs  acid  than  the  preceding. 


H.  I Tfes. 

£L  The  ufes  of  alum,  are  extremely  multi- 
plied ; hereafter,  no  doubt,  the  varieties  of  this 
fulphate,  which  have  been  pointed  out,  v ill  be 
found,  feme  more  fuitable  than  others,  accord- 
ing to  the  particular  ufes  and  applications. 
Hitherto  they  have  been  indifferently  applied  to 
the  fame  purppfes,  excepting  the  cubic  alum, 
which  is  only  prepared  in  the  laboratories  of 
chemiftry.  Alum  is  adminiftered  in  medicine 
as  an  aftringent,  ftyptic,  fee.  ; in  the  arts,  it  is 
of  ufe  to  the  makers  of  candles,  to  printers, 
to  bleachers,  to  thofe  who  prepare  fid  ns,  to 
callico  printers  ; it  defends  wood  from  the  ac- 
tion of  fire  ; retards  the  putrefaéfion  of  animal 
fuhftances  ; is  particularly  ufeful  in  the  art  of 
dyeing  in  which  it  conftitutes  one  of  the  prin- 
cipal ingredients.  It  is  one  of  the  heft  mor- 
dants for  fixing  colours,  and  under  each  of 
thefe  heads,  it  will  be  treated  in  the  following 
feclions. 


Species 
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Species  XIII. 

Triple  fatura  ted  Sulphate  of  Alumine, 

A . Si/ no nymy  ; I I i/I o ry . 

1.  WHEN  it  was  thought  that  alum  c out  ft- 
ed  ot  the  Ample  fulphate  of  alumine,,  or  a com- 
bination of  fulpliuric  acid  and  alumine,  with- 
out other  addition,  it  was  proper  to  denote  the 
fait  here  mentioned,  under  the  name  of  alum, 
faturated  with  its  earth  : it  was  fuppofed,  that 
the  fuperabundant  acid  of  the  alum  became 
Amply  faturated  with  alumine  ; but  Citizen 
Vauquelin  has  fhown  that  this  faturation  is  im~ 
poffible  with  the  pure  acid  fulphate  of  alumine, 
and  that  only  takes  place  with  the  triple  ful- 
phates  containing  pot-afh,  or  ammonia;  and  that 
the  fait,  hitherto  named  alum  faturated  with  its 
earth,  is  a triple,  or  quadruple  fait,  faturated  with 
alumine  ; for  it  is  poffible  to  have  fulphate  of 
alumine  and  pot-afli  fo  faturated,  or  fulphate  of 
alumine  and  ammonia  fo  faturated,  or  fulphate 
of  alumine  with  pot-afli  and  ammonia  fo  fatu- 
rated. But,  as  thefe  three  varieties  do  not  ex- 
hibit any  considerable  differences  in  their  pro- 
perties, we  may  confound  them  in  the  hiftory 
of  the  peculiarities  of  the  fpecies,  which  molt 
commonly  confift  of  fulphate  of  alumine,  with 
pot-afli,  and  ammonia. 


R Phyfcal 


90 


SULPHATE  OF  ALUMINE, 


B.  Phyfical  Properties  ; Natural  Hijlory. 

2.  This  fait,  with  double  bafe,  faturated  with 
alumine,  is  pulverulent,  inlipid,  and  never  affects 
a regular  form.  There,  is  no  reafon  to  doubt 
but  that  it  exifts  in  nature  ; fome  ehernifls  ad- 
mit its  exiftence  in  clays  ; but  it  is  eafy  to  un» 
derftand  at  prefent,  that  it  cannot  be  met  with, 
except  in  thofe  which  contain  pot-afh  at  the 
fame  time.  It  mult,  therefore,  be  more  parti- 
cularly found  in  lavas  mixed  with  fulphur, 

C.  Preparation . 

S.  The  faturated  fulphate  of  alumine,  and  of 
pot-afh,  is  artificially  prepared  by  diffolving  oc- 
tahedral or  cubic  alum  in  water,  and  boiling 
this  folution  with  pure  alumine.  The  alum 
gradually  quits  its  folution,  and  falls  down  in 
proportion  as  it  is  faturated  with  its  earthy  bafe 
in  the  form  of  white  and  infipid  powder.  It 
cannot  be  prepared  with  the  pure  fulphate  of 
alumine. 


D.  ABion  of  Caloj  ' ic . 

4 This  fait  is  not  fufible  by  heat;  neither 
does  it  change  its  nature,  or  lofe  its  acid,  but  at 
an  extreme  temperature. 


E.  A Bien 
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E.  ABion  of  Air . 

5.  It  is  completely  unalterable  in  the  air,  in 
which  refpedt  it  refembles  an  earth  abfolutely 
inert. 


F.  ABion  of  Water. 

6.  Whatever  quantity  of  water  may  be 
ufed,  or  however  the  temperature  of  this  fluid  be 
elevated,  it  has  abfolutely  no  action  on  the  tri- 
ple fatu rated  fulphate  of  alumine. 


G.  Decompojîtion . 

J.  This  fait  is  the  lead  decompofable  of  the 
feveral  varieties  of  fulphates  of  alumine  ; the 
combuftible  bodies  act  but  little  upon  it,  or 
otherwife  a very  ftrong  heat  muft  be  necelfary 
to  effedt  its  decompofition.  It  affords  only 
weak  pyrophorus,  with  great  difficulty,  by  its 
calcination  with  charcoal. 

8.  It  differs,  from  the  other  aluminous  ful- 
phates, by  the  adtion  which  various  acids  exer-  ' 
cite  upon  it,  and  caufe  it  to  repafs  to  the  ftate 
of  alum,  or  triple  fulphate  of  alumine.  This 
tranfition  is  effedfed  but  flowly. 

q.  The  fulphuric  acid  immediately  diffolves 
it,  and  very  fpeedily  converts  it  into  odtahedral 
alum. 


10.  The 
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10.  The  alkaline  and  earthy  bales  decompofe 
it,  but  only  by  boiling  it  with  water,  and  thefe 
fubftances,  for  a fuliicient  time. 

] 1.  It  appears  that  the  analyfis  already  point» 
Bergman n in  lift  be  referred  to  this 
compound,  which  analyfis  he  found  this  fa- 
turated  fait  to  confft  of  equal  parts  of  alumine 
and  fulphuric  acid  ; but  he  has  not  pointed  out 
the  proportion  of  pot-afh,  of  ammonia,  and  of 
water. 


ed  out  by 


H.  LJ/es. 

12.  It  is  not  applied  to  any  ufe,  or  if  it  be 
contained  in  fome  argillaceous  earths  which 
poffefs  any  utility,  on  that  account  we  are  not 
acquainted  with  the  fact. 


Species  XIV.. 

Sulphate  of  Zircone . 

A.  Synonymy  ; Ilif  ory. 

* 

1.  THE  fulphate  of  zircone,  or  faturated 
combination  of  fulphuric  acid  and  zircone,  has 
never  been  diftinguiflied  by  any  other  name, 
becaufe  it  has  been  very  lately  difcovered.  We 
are  indebted  to  M.  Klaproth,  a ehemift  of  Ber- 
lin, for  the  fir  ft  knowledge  of  this  fubftance. 
Citizen  Vauqudin  has  more  carefully  examined 

it? 
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it,  fince  the  firft  account  of  it  by  the  learned 
Pruffian  philofopher. 

B.  Phyjîcal  Properties  ; Natural  lliflory. 

ft.  This  fait  has  not  yet  been  difeovered  in  a 
native  ftate.  Its  earth,  or  bafis,  is  very  rare, 
as  it  has  not  yet  been  found  exce})t  in  the  jar- 
gon of  Ceylon,  and  the  hyacinth. 

3.  The  fulphate  of  zircone  lbmetimes  has  the 
form  of  fmall  needles,  but  is  molt  frequently 
pulverulent  ; it  has  no  tafte,  and  is  very  friable. 

/ 

C.  Preparation. 

4.  It  is  prepared  by  cliffdiving,  to  fat u ra- 
tion, the  zircone  extracted,  as  has  been  direct- 
ed under  that  article,  and  evaporating  the  folu- 
tion  to  dry  nefs. 


D.  A Elion  of  Caloric. 

5.  It  is  eafdy  decompofed  by  heat.  The  acid 
adheres  very  (lightly  to  the  zircone,  and  aban- 
dons it  fpeedily.  By  boiling  in  water,  the  acid 
unites  with  the  fluid,  and  the  earth  falls  down. 

/ 

E.  Aftion  of  the  Air. 

6.  It  undergoes  no  kind  of  alteration  in  the 

air. 


T.  Aftion 
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F.  A dion  of  Water. 

7.  It  is  infoluble  in  water,  unlefs  fome  acid, 
particularly  the  fulphuric,  be  prefen t. 

- \ 

G.  Decomposition. 

8.  It  is  decompofable,  like  all  the  fulphates, 
by  combuftible  bodies,  and  is  unalterable  by 
acids.  The  fulphuric  acid  renders  it  foluble  in 
water  ; and  b}^  flow  evaporation,  it  is  obtain- 
ed in  the  form  of  fmall  needles,  or  very  fine 
prifins. 

9.  All  the  bafes,  except  filex  and  alumine,  de- 
compofe  the  fulphate  of  zircone  ; and,  in  this 
property,  the  charadter  of  the  prefen t fpecies 
of  fait  more  particularly  refides.  The  zircone 
is  obtained  by  precipitation  upon  the  addition 
of  any  bafes,  which  will  form  a foluble  fait  with 

' the  fulphuric  acid.  The  proportions  of  its  com- 
ponent parts  are  not  yet  known. 

H.  Ufcs. 

10.  The  fulphate  of  zircone,  which  is  yet 
very  little  known,  is  of  no  ufe. 


Article 
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Article  IÏL 
Genus  IL 

«,  / i «* 

Alkaline  and  Earthy  Sulphites . 

Section  I. 

. Concerning  the  generic  Properties  of  the  Sul- 
phites. 

1.  IN  the  French  methodical  nomenclature, 
thofe  faline  and  chemical  combinations  which 
conflit  of  the  fulphureous  acid  with  the  falifiable 
bafes,  are  called  fulphites.  Thefe  compounds 
have,  hitherto,  been  denominated  fulphureous 
faits.  Stahl  is  the  firft  chemift  who  attended  to 
them,  at  the  beginning  of  the  eighteenth  cen- 
tury  ; he  fpoke  only  of  the  fait  formed  by  the 
fulphureous  acid  and  pot-aih,  which  was  the  only 
fait  known  for  a long  time.  Citizen  Berthol- 
let  has  defcribed  feveral  fulphites  lince  the  re- 
volution of  the  lcience,  and  the  creation  of  the 
pneumatic  doctrine.  Citizen  Vauquelin  and 
myfelf  very  profoundly  examined  thofe  faits  for 
feveral  fuccefiive  years.  Confequently  I fhall 
borrow  the  generic  and  fpecific  charadters  of  the 
fulphites  from  our  inquiries  ; no  elementary 
work  having  yet,  to  my  knowledge,  exhibited 
their  properties.  Bergmann  was  much  deceived 
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when,  in  his  table  of  elective  attractions,  he  at- 
tributed the  fame  attractions  to  the  fulphureous 
acid,  as  to  the  fulphuric  acid. 

2.  The  fulphites  have  never  been  found  na- 
tive. Their  prefence,  in  the  vicinity  of  volca- 
nos in  a {late  of  aéti  vity,  has,  however,  been  ad- 
mitted : but  no  pofitive  experiment  has  given 
proof  of  this  affertion.  They  are  entirely  fa- 
bricated in  the  laboratories  of  chemiftry.  Their 
preparation  requires  fome  care  and  peculiar  pro- 
ceffes.  It  is  neceffary  to  be  lure  of  the  purity 
of  the  fulphureous  acid,  in  order  that  no  mix- 
ture o fulphites  and  fulphates  may  take 
place.  For  this  purpofe,  I receive  the  fulphu- 
reous acid  gas,  the  produéb  of  the  decompoli- 
tion  of  the  fulphuric  acid  by  mercury,  in  the 
firft  bottle  of  Woulfe,  with  a fmall  quantity 
of  water,  in  order  that  this  may  dilfolve,  and 
leize  the  undecompofed  fulphuric  acid.  The 
fulphureous  acid  gas  pàffes  very  pure  from  this 
lirft  bottle,  after  palling  through  the  fmall  quan- 
tity of  water,  into  a fécond  bottle  much  larger 
and  full  of  water,  which  holds  in  fufpenfion,  or 
folution,  according  to  their  nature,  the  differ- 
ent alkaline,  or  earthy  bafes  requiring  to  be  fa- 
turated.  I ufually  take  them  in  the  ftate  of 
carbonates,  becaufe  this  is  the  ftate  in  which 
they  are  molt  frequently  at  hand.  This  method 
poffeffes  many  advantages  beyond  that  of  the 
immediate  combination  of  the  liquid  fulphure- 
ous acid  with  the  bafes  ; one  operation  only,  be- 
ing neceffary,  in  this  way,  to  obtain  the  acid 

and 
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and  the  faits.  They  are,  alfo,  more  pure,  be- 
caufe  they  have  not  been  in  contact  with  the 
air,  and  fo  concentrated,  that  they  frequently 
cryftallize  in  the  velfels.  Citizen  Berthollet, 
before  us,  praétifed  this  very  firnple,  very  eco- 
nomical, and  certain  method  of  operation. 

The  fulphites,  thus  prepared,  do  not  require 
to  be  purified. 

3.  The  phyfical  properties  are,  in  general, 
better  adapted  to  characterize  the  fpecies  than 
the \ genera.  It  is  proper,  neverthelefs,  to  in- 
quire if  fome  of  them  be  not  general  in  all  the 
fpecies.  Such,  in  the  p relent  cafe,  is  a fharp, 
difagreeabie  tafte,  confiderably  refembling  that 
of  fulphur  heated,  and  taking  fire,  which  is  ex- 
hibited by  all  the  fulphites,  even  the  moft  in- 
fipid,  when  kept  for  fome  time  in  the  mouth. 
There  are  fome  of  which  the  tafte  is  very  ftrong 
and  not  at  all  doubtful.  None  of  them  have 
any  fmell.  Moft  of  them  are  capable  of  album- 
ing  acryftall’ine  and  determinable  regular  form. 
The  ratio  of  their  fpecific  gravity  has  not  been 
afcertained. 

4.  No  fulphite  is  perceptibly  altered  by  light 
alone.  Heat  dries,  fufes,  and  fublimes  them 
differently  according  to  the  different  fpecies. 
It  decompofes  them  all  when  applied  in  fuffi- 
cient  abundance,  or  for  a fufficient  length  of 
time.  This  decompofition  is  effebfed  in  two 
ways  ; either  the  fulphite  entirely  lofes  its  ful- 
phureous  acid,  and  then  leaves  its  bafe  alone  in 
a pure  ftate  ; or  otherwife,  the  portion  of  fui- 

Vo l.  III.  H phur 
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phut,  which  conftitutès  the  fulphureous  acid,  is 
volatilized,  and  the  fulphites  pais  to  the  ftate  of 
fulphate  in  lefs  abundance  than  before.  Some- 
times part  of  the  bafe  is  abandoned  during  this 
laft  change.  The  fulphites  often  become  co- 
loured, and  fpotted  of  a yellow,  red,  brown,  or 
even  black  colour  when  heated.  One  w ould  be 
difpofed  to  affert,  that  carbon  wTas  feparated  on 
oh  1er  vin  g the  deep  colour  which  many  of  them 
acquire,  when  their  temperature  is  cônfiderably 
raifed. 

5.  All  the  fulphites  unite  more  or  lefs  readily 
with  oxigen,  which  they  abforb  and  fix  from  its 
ftate  of  gas,  or  take  it  from  bodies  which  con- 
tain it,  by  which  means,  they  pafs  to  the  ftate 
of  fulphates  with  increafe  of  weight  beyond 
that  of  the  primitive  fulphites.  Thus  it  is 
that  the  atmofpheric  air,  on  the  azote  gas  in 
which  they  have  no  aétion,  converts  them  more 
or  lefs  fpeedily,  or  ftowly,  into  fulphates.  Ne- 
verthelefs  this  converfion  is  frequently  very  long 
in  coming  to  pafs,  when  the  fait  has  the  dry 
and  cryftalline  form.  On  the  contrary,  it  takes 
place  rapidly  when  the  folutions  of  fulphite  in 
water  are  expofed  to  the  air,  or  oxigen  gas. 
Agitation  greatly  accelerates  this  fulphatiza- 
tion  by  multiplying  the  contacts. 

ft.  Certain  combuftible  bodies  convert,  by 
the  abundance  of  caloric,  all  the  fulphites  into 
fulphurets,  except  the  fulphite  of  ammonia, 
Hidrogeti  and  carbon  in  particular  have  this 

property. 
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property.  It  does  not  exift  in  phofphorus,  fui» 
phur,  and  the  greateft  part  of  the  metals. 

7.  The  fulphites  vary  greatly  in  their  folubi- 
lity.  Some  are  very  foluble,  others  are  fcarcely 
or  not  at  all  fo.  There  are  fome  which  are  more 
foluble  in  hot  than  in  cold  water,  and  thefe  are 
very  eaflly  cryftallized. 

8.  Several  metallic  oxides  yield  a portion  of 
their  oxigen  to  the  fulphites,  and  thus  convert 
them  into  fulphates  more  abundant  than  the 
primitive  faits.  Ocher  oxides  caufe  them  to 
undergo  the  fame  change,  but  by  an  oppofite 
procefs,  namely,  by  feizing  the  excefs  of  fui» 
phur  which  was  beyond  the  ftate  of  fulphuric 
acid  ; fo  that  as  they  are  changed  into  ful- 
phates by  depriving  them  of  a principle,  where- 
as, in  the  firft,  this  ccnverfion  js  operated  by 
giving  them  one,  the  fulphates  produced  in 
the  fécond  cafe,  are  lefs  abundant  than  the  ful- 
phites from  which  they  are  obtained. 

g.  All  the  acids  defcribed  in  the  third  feclion 
decompofe,  or  alter  the  fulphites  : fome  of  them 
completely,  by  expelling  the  fulphureous  acid 
they  contain,  and  abforbing  their  bafes  ; others 
convert  them  into  fulphates,  by  fupplying  them 
with  oxigen.  The  fulphuric,  the  muriatic,  the 
phofphorie,  and  the  fluoric  acids,  feparate  the 
fulphureous  acid,  with  a ftrong  effervefcence 
under  the  form  of  gas.  The  nitriç  and  oxige- 
nated  muriatic  acids  change  them  into  ful- 
phates, and  pafs  at  the  fame  time  to  the  ftate  of 
nitrous  acid,  and  common  muriatic  acid.  The 

H 2 oxigenated 
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oxigenated  muriatic  acid  poured  into  their  fo lut- 
tions, immediately  change  them  into  fulphate. 
The  fulphureous  acid  renders  foluble  in  water 
thofe  fulphites  which  are  not  foluble  alone,  with- 
out, however,  converting  them  into  acid  ful- 
phites. 

10.  The  falihable  bafes  have  no  adtion  on  the 
various  fulphites,  except  with  regard  to  their 
particular  attraction  for  the  fulphureous  acid. 
This  adtion  peculiarly  belongs  to  the  charadiers 
of  the  fpecies,  as  well  as  the  union  of  feme  of 
the  bafes  to  feveral  fulphites  which  have  the 
property  of  forming  trifules,  or  triple  faits,  with 
them.  There  are  alfo  feveral  fulphates  decom- 
pofable  by  feveral  fulphites,  as  we  fhall  fee  in 
the  detail  of  their  fpecihc  properties. 

11.  The  fulphites  are  not  yet  of  any  ufc  ; 
though  the  fulphite  of  pot- ai h wras  formerly 
feldpm  prepared  in  the  laboratories,  in  order  to 
iliow  the  general  difference  of  the  combinations 
of  fulphureous  acid,  from  thofe  with  the  ful- 
phuric  acid.  When  the  properties  of  thefe  faits 
fhall  be  more  generally  known,  there  is  no  doubt 
but  they  may  be  hereafter  ufed  in  medicine, 
and  the  arts,  with  a great  number  of  advan- 
tages fcarcely  yet  to  be  conjedtured. 

' 'v<t  v ^ 

12  From  the  . comparative  attraction  of  the 
different  alkaline  and  earthy  bafes  for  the  ful- 
phureous a<cid,  and  from  the  known  hate  and 
the  various  combinations  which  cxift  between 
thofe  fub fiances,  Ï place,  in  the  following  order, 
the  eleven  fpecies  of  fulphites,  which  many  ex- 
periments 
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periments  has  taught  Citizen  Vauquelin  and 
myfelf  to  diflinguifh  from  the  others. 

Î.  Sulphite  of  barites. 

2.  Sulphite  of  lime. 

3.  Sulphite  of  pot-afh, 

4.  Sulphite  of  foda. 

5.  Sulphite  of  (trontian. 

6 . Sulphite  of  ammonia. 

7.  Sulphite  of  magnefia. 

8.  Sulphite  ammoniaco-magnefiaru 

9.  Sulphite  of  glucine. 

10.  Sulphite  of  alumine. 

Jh  Sulphite  of  zircone. 


Section  II. 

Concerning  the  Specific  Properties  of  the 
Par  thy  and  Alkaline  Sulphites . 

Species  I. 

Sulphite  of  Barites . 

A.  Synonimy  ; Hifiory . 

1.  THE  fulphite  of  barites,  or  faturated  union 
of  lulphureous  acid,  and  barites,  has  no  fynoni- 
mous  term  in  chemiftry,  becaufe  no  chemilt  had 
examined  its  properties,  nor  even  attempted  to 
form  the  combination,  before  the  joint  inveftb 

gation  of  Citizen  Vauquelin  and  myfelf 

B,  Phyfical 
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B.  Physical  Properties  ; Natural  Hiftorp % 

2.  This  fait,  which  has  hitherto  been  Amply 
a product  of  art,  and  not  yet  been  found  in  na- 
ture, where  it  is  probable  it  does  not  exift  on 
account  of  its  changeablenefs,  is  fometimes  in 
the  form  of  powder,  fometimes  in  that  of  fmaî I, 
brilliant,  and  opaque  needles,  fometimes  in 
very  hard,  tranfparent  cry  fiais,  which  are  tetra- 
hedrons, of  which  the  angles  are  replaced  by 
triangular  facets.  It  has  little  tafie,  and  leaves 
only,  after  a time,  a flight  impreffion  of  burning 
fulphur  in  the  mouth.  It  is  very  ponderous, 
but  its  fpecific  gravity  has  not  yet  been  accu- 
rately determined» 

C.  Preparation , 

>■ 

S.  It  is  formed,  either  by  receiving  fulpliu- 
reous  acid  gas  in  water,  containing  carbonate 
of  barites  fufpended  in  fine  powder,  or  by  unit- 
ing diredlly  the  liquid  fulphureous  acid  with 
folid,  or  diifolved  barites,  or,  otherwife,  by  de- 
compofing  the  alkaline  fulphites  diifolved  with 
the  muriate  of  barites.  In  all  thefe  cafes,  if 
fails  down  in  „ powder,  or  in  very  frnall  needles. 
Itmuft  be  repeatedly  walhed  with  diftilled  wa- 
ter, in  order  to  obtain  it  pure,  and  to  deprive  it 
of  the  exeefs  of  acid,  or  the  mixture  of  other 
faline  matter. 


D.  A8ion 


! 
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D.  Ad  ion  of  Caloric. 

4.  The  fulphite  of  barites  does  not  decrepi- 
tate, nor  eafily  melt  by  beat  ; but  when  heated 
for  fome  time,  either  in  the  air,  or  in  dole  vef- 
fels,  it  gives  out  a {mall  portion  of  fulphur,  and 
the  refid  ue  is  fulphate  of  barites. 


E.  Ad  ion  of  Air. 


\ 


in  the  air.  It  may 
be  kept  long  in  its  dry  ftate  without  any 
change,  though  at  laft  it  becomes  converted 
into  fulphate  of  barites.  It  is  afcertained,  that 
this  change  has  taken  taken  place  by  throwing 
a fmall  quantity  of  fulphuric  acid  on  this  fait, 
which  then  produces  no  etfervefcence,  nor  dis- 
engages fulphureous  acid  fo  eafily  to  be  known 
by  its  fmell.  v 


5.  It  is  fcarcely  altered 


F.  Ad  ion  of  Water. 

6.  It  is  no  more  foluble  in  water,  than  the 
fulphate  of  barites,  and  precipitates  to  the  bot- 
tom of  the  fluid  as  lpeedily  as  that  fulphate. 


G.  Decompof  tion ; Proportions. 

7.  Its  habitudes,  with  combuftibles  and  the 
metallic  oxides,  are  the  fame  as  has  been  detail- 
ed 
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ed  in  the  hiftory  of  the  genus  ; but  it  differs,  in 
this  refpebt,  from  other  fulphites,  hecaufe  it  is 
the  molt  difficult  to  decompofe,  on  account  of 
the  mutual  adherence  of  its  principles, 

8.  The  fulphuric,  muriatic,  & c.  difengage 
the  fulphureous  acid  with  a very  violent  decre- 
pitation. 

9.  The  fulphureous  acid. renders  it  foluble, 
and  it  is  by  this  folution  in  water,  that  the  fait 
may  be  obtained  by  careful  evaporation,  in  the 
tetrahedral  cryftals  before  defcribed.  If  it  falls 
down  too  fpecdily,  it  has  the  form  of  irregular 
needles.  To  preferve  it  in  a ftate  of  purity  it 
muft  not  be  heated,  or  even  kept  long  expofed 
in  folution  to  the  air,  for  it  would  become 
converted  into  fulphate  of  barites. 

10.  No  bafe  decompofes  the  fulphite  of  ba- 
rites ; hence  it  is  the  firfl  rank  in  the  genus 


of  fulphites,  according  to 
fification. 

my  method  of  claf^ 

1 1.  This  cryftallized  fait  is  compofed  in  the 

following  proportions. 

Barites 

0,59 

Sulphureous  acid 

0,39 

Yv  ater 

0,0g 

H.  U/es. 

12,  The  fulphite  of  barites,  which  has  hi- 
therto been  unknown,  is  of  no  ufe.  I have 
employed  it  in  folution  in  water,  by  means  of 
the  fulphureous  acid,  in  order  to  afccrtain  whe- 
ther 
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ther  this  laft  acid  is  pure,  and  to  feparate  the 
fulphuric  acid  which  it  contains.  This  pro- 
perty is  founded  on  the  consideration,  that  the 
fulphuric  acid  having  much  more  attraction 
for  barites  than  the  Sulphureous  acid,  and  the 
fulphate  of  barites  being  perfectly  infoluble  even 
in  the  Sulphureous  acid,  whatever  portion  of  the 
former  acid  may  be  mixed,  muft  fall  down.  We 
cannot  confider  the  Sulphureous  acid  as  very 
pure,  or  ufe  it  in  Saline  combinations,  unlefs  it 
produces  no  cloud  in  the  Sulphureous  Solution 
Of  the  Sulphite  of  barites. 


Species  IL 

Sulphite  of  Lime . 

A.  Synonymy  ; Hijlory. 

1.  THE  fulphite  of  lime,  like  the  foregoing 
fait,  was  almoft  unknown  before  our  courfe  of 
experiments.  Citizen  Berthollet  is  the  only 
chemift  who  has  defcribed  its  Several  pro- 
perties. 


B,  Phyfecal  Properties  ; Natural  Hijlory . 

2.  The  fulphite  of  lime  is  either  in  the  State 
of  a white  powder,  or  in  cryftals  about  fourteen 
or  fifteen  millimeters  in  length,  representing 
prifms  of  fix  Sides  terminating  in  very  acute 

pyramids. 
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pyramids.  Its  tafte,  which  is  at  fir  ft  fcarcely 
perceptible,  afterwards  refembles  that  of  the 
fulphureous  acid.  It  is  not  known  in  nature. 


C.  Preparation. 

S.  Though  this  fait  may  be  obtained  by  di- 
rect union  of  the  fulphureous  acid  with  lime, 
or  by  decomponng  all  the  other  fulphites  with 
lime-water,  except  that  of  barites,  Ï prefer  the 
following  procefs  for  preparing  it  in  a pure  itate, 
by  a firnple  operation  of  little  expence.  Sul- 
phureous acid  gas  obtained,  as  prefcribed  in  the 
hiftory  of  the  genus,  is  paffed  into  a bottle  con- 
taining di (tilled  water,  in  which  pure  carbonat- 
ed lime  in  powder,  or  calcareous  fpar  is  diffus- 
ed ; a lively  effervefcence  with  little  heat  takes 
place  ; the  fulphite  which  is  formed,  remains  at 
firft  in  powder  at  the  bottom  of  the  veffel.  By 
continuing  to  receive  the  fulphureous  acid  gas 
after  the  effervefcence  has  ceafed,  the  pulveru- 
lent fulphite  of  lime  becomes  “completely  red  if- 
iblved.  The  liquor  heats,  and  in  cooling  it 
affords  the  fine  prifmatic  cryftals  indicated  be- 
fore. Thefe  are  to  be  well  dried  on  paper,  and 
waflied  with  diftilled  water  till  deprived  of  acid. 


D,  A Elion  of  Caloric . 

4.  Caloric  does  not  fufe  the  fulphite  of 
lime  ; it  deprives  it  of  a fmall  portion  of  water, 
renders  it  white  and  pulverulent,  if  agitation  be 

ufed 
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ufed  in  calcining  it.  By  a ftronger  heat,  a 
fmall  portion  of  fulphur  is  feparated,  and  the 
fait  is  then  reduced  to  fulphate  of  lime, 

E.  AElion  of  Air . 

5.  It  appears  to  efflorefee  in  the  courfe  of 
time,  by  expofure  to  the  air  ; it  very  flowly 
changes  into  fulphate  of  lime  at  its  furface.  Of 
all  the  fulphites,  it  abforbs  the  atmofpheric  ox» 
igen  the  leaft  fpeedily,  and  p refer ves  its  ful- 
phureous  character  the  longeft  in  contact  with 
the  air. 


F.  Aflion  of  Water. 

6.  It  is  lefs  foluble  in  water  than  the  fui» 
phate  of  lime,  which  requires,  as  we  have  feen, 
five  hundred  times  its  weight  of  liquid,  fin  ce  by 
pouring  a fmall  quantity  of  fulphureous  acid 
into  lime-water,  we  obtain  a precipitate  of  cal- 
careous fulphite,  which  effeét  is  not  produced 
by  the  fulphuric  acid.  It  requires  about  eight 
hundred  parts  of  water  for  its  folution. 

G,  Decompoftion  ; Proportions. 

7.  What  has  been  faid  in  the  hiftory  of  the 
genus  refpedting  the  aétion  of  combuftibles,  the 
metallic  oxides,  and  the  acids,  is  entirely  appli- 
cable to  the  fulphite  of  lime,  which  is  not  dil- 
tinguiflied  but  by  its  being  rather  more  difficult 

3 to 
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to  be  decompofed  than  mod  of  the  other  fpecies 
of  this  genus. 

8.  Barites  is  the  only  hafe  which  clecompofes 
the  fulphite  of  lime,  and  precipitates  its  acid  fo- 
iution.  Neither  the  fixed  alkalis,  nor  ftron- 
tian,  feparate  its  principles.  Hence  it  poffeiTes 
the  fécond  rank  among  the  fpecies. 

9.  The  analyfis  of  this  cryftallized  fait,  gives 


a refult  in  the  following 

proportions  of  com- 

ponent  parts. 

Lime 

0,47 

Sulphureous  acid 

0,48 

Water 

0,5 

H.  If  es. 


10.  Its  ufes  have  hitherto  been  abfolutely 
none. 


Species  III, 

Sulphite  of  Pot-ajh , 

A.  Synonymy  ; Hi/lory. 

1.  THE  fulphite  of  pot-alh  is  the  only  fpecies 
of  this  genus  which  chemifts  have  prepared,  and 
of  which  they  have  afcertained  fome  properties 
by  the  modern  experiments  already  fpoken  of. 
Stahl  began  to  examine  it,  and  long  after  his 
time,  it  was  named  the  fulphureous  fait  of  Stahl, 

to 


SULPHITE  OF  POT-ASH. 


109 


to  the  period  of  the  French  nomenclature.  But 
writers  proceeded  no  further  than  to  defcribe  its 
form,  its  tafte,  and  its  converfion  into  fulphate 
by  the  contadt  of  the  air.  All  the  known  fafts 
which  we  fhall  proceed  to  exhibit,  are  due  to 
the  refearches  of  Citizen  Berthollet,  and  thofe 
which  Citizen  Vauquelin  and  myfelf  have 
made. 


B.  Phyjical  Properties  ; Natural  Iliftory. 

\ 

■ 2.  This  fait  has  the  form  either  of  very  long 
divergent  and  radiated  needles,  or  rhomhoidai 
plates,  or  decahedrons  formed  by  two  tetrahedral 
pyramids,  united  and  truncated  very  near  their 
bafes.  Its  tafte  is  fharp,  acrid,  and  fulphnreous. 
Moll  frequently  it  is  white  and  tranfparent, 
but  fometimes  of  a pale  yellow.  It  is  not 
known  in  nature,  and  its  eafy  converfion  into 
fulphate  of  pot-aih,  fhowTs  that  it  can  have  only 
a very  tranfient  exiftence,  if  by  accident  it 
fhould  exilt  in  home  fubterraneous  cavities,  fuch 
as  thofe  of  volcanos,  &c. 

C.  Preparation. 

3.  Among  the  multiplied  proceifes  which 
can  be  ufed  in  its-  preparation,  the  following  is 
to  be  preferred.  Into  a folution  of  very  pure 
carbonate  of  pot-afh,  in  three  times  its  weight 
of  diftilled  waiter,  the  fulphnreous  acid  gas  is  re- 
ceived, after  having  been  tranfmitted  through  a 

fmall 
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fmall  portion  of  water,  cooled  by  ice,  to  depri  ve 
it  of  the  fulphuric  acid.  The  gas,  by  uniting 
to  the  pot-aft,  difappears  in  the  fluid;  each 
bubble  is  furrounded  by  a number  of  other 
fmall  bubbles  of  carbonic  acid  gas,  the  difen- 
gagement  of  which  renders  the  folution  tur- 
bid. This  introduction  of  gas  is  continued 
till  the  effervefcence  completely  ceafes  ; at 
which  period,  the  fluid  is  clear  and  hot;  and  in 
proportion  as  it  cools,  the  fulphite  of  pot-aft 
falls  down  in  cryftals.  It  is  then  to  be  drained 
and  wafted  with  a fmall  quantity  of  cold  wa- 
ter, to  deprive  it  of  the  acid  water  which  ad- 
heres to  it. 


D.  Atlion  of  Caloric „ 

4.  The  fulphite  of  pot-afh  decrepitates  on 
heated  coals,  and  lofes  its  water  of  cryftalliza- 
tion.  When  gently  heated  to  ignition,  it  lofes 
a fmall  portion  of  fulphureous  acid,  and  after- 
wards a portion  of  fulphur  ; it  then  remains  ful- 
phate  of  pot-aft  with  a fmall  excefs  of  alkali. 
The  caloric,  therefore,  changes  the  relative  at- 
traction of  the  principles  of  this  fait  ; on  the 
one  hand,  it  unites  to  the  excefs  of  fulphur  be- 
yond the  fulphuric  combination,  and  volatilizes 
it  ; on  the  other,  the  pot-aft  has  a ftronger  at- 
traction with  fulphuric  acid  at  this  elevated 
temperature.  The  fmall  portion  of  fulphuric 
acid  which  is  firft  difengaged,  and  the  flight 
excefs  of  pot-aft  at  the  end  of  the  operation, 

proves  N 
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proves  that  thefe  two  bodies  adhere  lels  ftrong- 
I y to  the  acid  than  barites  and  lime. 


E,  Ad  ion  of  Air. 

\ 

5 . The  fulphite  of  pot-alb,  expofed  to  air, 
efflorefces  fpeedily  enough,  becomes  white,  and 
opaque,  and  foon  changes  into  fulphate  of  pot- 
afin  This  phenomenon  takes  place  much  more 
quickly  in  oxigen  gas,  of  which  a very  fenfible 
abiorption  takes  place  when  a folution  of  ful- 
phite is  kept  in  it.  Of  all  the  fulphites  this  is 
the  moft  rapidly  changed  into  fulphate  by  con- 
ta dl  of  the  air® 

F.  Adion  of  Water. 

6 . Water  very  readily  dilfolves  the  fulphite 
of  pot-afh.  At  ten  degrees,  it  diflolves  its  own 
weight,  and,  at  the  boiling  heat,  it  takes  up  a 
much  greater  quantity.  The  folution  produces 
cold.  The  folution,  expofed  to  the  air,  foon 
becomes  covered  with  a pellicle,  which  grows 
thick,  breaks,  falls  to  the  bottom  of  the  velfel, 
and  is  foon  replaced  by  a fécond.  The  fulphate 
of  pot-alh  is  thus  much  more  fpeedily  formed 
under  thefe  circumftance,  than  bv  the  contact 
of  the  air  on  the  cryftals  of  the  fulphite.  The 
oxigenated  muriatic  acid  gas  palled  into  this 
folution,  immediately  forms  very  brilliant  cryf- 
tals of  fulphate  of  pot-alh,  eafily  afeertained  by 
their  lefs  folubility,  their  bitter  tafte  which  is 

not 
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not  fulphureous,  and  the  perfect  inactivity  they 
exhibit  with  regard  to  the  acids. 

G.  Decompofition  ; 'Proportion  of  Principles . 

7*  The  combuftible  bodies  decompofe  the 
fulphite  of  pot-aih  very  well,  and  very  com- 
pletely. Charcoal,  heated  with  this  fait  in  a 
retort,  affords  fulphurated  hidrogen  gas,  car- 
bonic acid,  and  leaves  for  refidue,  hidrogenated 
fulphuret  of  pot-afh.  The  fame  effect  takes 
place  with  hidrogen  gas,  which  alio  affords 
water. 

Metallic  oxides,  treated  with  the  fulphite  of 
pot- afh,  prefents,  in  a very  evident  manner,  the 
four  kinds  of  phenomena  announced  in  the 
hiftory  of  the  genus,  namely,  inaction  on  the 
part  of  fome  of  them,  yielding  of  oxigen,  and 
converfion  into  fulphate  by  thofe  which  adhere 
leaft  ftrongly  to  that  principle,  yielding  of  a 
part  only  by  fome  others,  and,  in  thofe  two 
cafes,  the  formation  of  a more  abundant  ful- 
phate than  the  fulphite  was,  and  laftly,  the  feiz- 
ing  of  fulphur  by  fome  of  them,  vdth  the  change 
of  the  fait  into  a fulphate  lefs  abundant  than 
before,  and  the  tranlition  of  thofe  oxides  to  the 
hate  of  fulphurets. 

9.  Among  the  falifiable  bafes,  barites  and 
lime  feize  the  fulphureous  acid  from  the -ful- 
phite ; the  folutions  of  thefe  earths,  poured  into 
that  of  the  fulphite  of  pot-afh,  form  precipitates 

of 
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of  the  fulphite  of  barites,  or  lime,  and  the  pot- 
alh  remains  pure  in  the  fupernatant  liquids. 

10.  The  fulphite  of  pot-alh  decompofes  the 
fulphate  of  foda,  lime,  ammonia,  magnefia. 
Thefe  bafes  unite  with  the  fulphureous  acid, 
and  fulphate  of  pot-alh  is  formed. 

11.  This  fait  contains,  according  to  its  ana- 
lyfis, 

Pot-alh  - 0 

Sulphuric  acid  0 
Water  - 0 

The  difficulty  of  obtaining  this  fait,  very  dry 
and  pure,  did  not  permit  us  to  make  an  exabt 
analyfis. 

* 

H.  Ufa. 

12.  No  ufe  has  yet  been  made  of  the  ful- 
phite of  pot-alh  in  the  arts,  though  it  appears 
capable  of  being  very  advantageoufly  employ- 
ed, particularly  in  difcolouring,  dyeing,  &c . 
It  promifes  an  important  medicine  to  the  heal- 
ing art  In  chemiftry,  it  is  prepared  to  Ihow 
the  difference  between  the  fulphites  and  the 
fulphates,  and  hereafter  it  will  become  an  im- 
portant re-agçnt 


i 
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Species  IV. 

. ~ - __  * 

Sulphite  of  Soda . 

% • . 

À,  Synonymy  ; H if  or  y . 

1.  THIS  fait  has  no  fynonimous  term.  It 
was  almoft  entirely  unknown  before  our  expe- 
riments ; Citizen  Berthollet  alone  made  men- 
tion of  it  ; and  it  was  entirely  unnoticed,  like 
moil  of  the  other  fulphites,  in  elementary  works 
of  fcience. 

B.  Phyfecal  Properties  ; Natural  Hiftory. 

2.  The  fulphite  of  foda,  when  very  pure  and 
well  prepared,  has  the  form  of  tranfparent  cryf- 
tals,  in  four- tided  prifms,  two  broad,  and  two 
narrow,  terminated  by  dihedral  fummits.  It  is 
beautifully  tranfparent,  and  its  tafte  is  cool  and 
fulphureous.  It  is  not  known  whether  it  exifts 
native. 


C.  Preparation  ; Purification. 

$ 

3.  It  is  prepared,  like  the  preceding  faits,  by 
palfing  fulphureous  acid  gas  into  a faturated 
folution  of  carbonate  of  foda  until  the  effer- 
vefcence  ceafes  ; the  fluid  acquires  lefs  heat 
than  that  of  fulphite  of  pot-afh  ; the  fulphite  of 
foda  falls  down  immediately  in  a confufed  mafs 
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of  very  fmall  cryftals;  by  folution  in  hot  water, 
and  cooling,  very  beautiful  cryftals  are  obtained, 

D.  Adion  of  Caloric . 

4.  This  fait  is  fufed  very  fpeedily  in  its  wa- 
ter of  cryftallization,  nearly  like  the  fulphate  of 
foda,  and  fpeedily  becomes  dry;  an  augmenta- 
tion of  heat  drives  off  a portion  of  fulphur,  and 
converts  it  into  fulphate. 

\ 

E.  Adion  of  the  Air » 

5.  It  effiorefees  in  the  air,  becomes  covered 
with  a white  powder,  without  falling  entirely 
into  powder  like  the  fulphate  of  foda.  The 
pulverulent  part  foon  becomes  converted  into 
this  laft  fait,  but  the  internal  part,  and  the  whole 
mafs  of  the  folid  fulphite  undergoes  this  con- 
verfion  very  flowly  on  the  part  of  the  atmo«* 
fpheric  oxigen. 


F.  Adion  of  Jfater. 

6.  This  fait  is  one  of  themoft  foluble  amon<r 

O 

the  fulphites;  four  parts  of  water  diffolving  one 
part  at  ten  degrees.  Boiling  water  diffolves 
more  than  its  own  weight,  and  confequently 
affords  cryftals  by  flow  cooling.  Its  folution 
fometimes  becomes  folid  by  expofure  to  the  air. 
If  the  folution  be  cooled  fpeedily,  and  with  agi- 
tation, it  affords  only  fmall  needled  prifms.  By 

I 2 expofure 
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expofurc  to  the  air,  this  folution  becomes  cam 
verted  into  fulphate  of  foda,  but  without  pre~ 
fen  ting,  at  its  furface,  the  pellicle  which  was 
defcribed  at  the  article  of  fulphite  of  pot-afh. 
The  oxigenated  muriatic  acid  changes  it  im- 
mediately into  fulphate. 

i t 

G.  Decompqfition  ; Proportion  of  Principles . 

7.  Nothing  remarkable  happens  in  its  de- 
eompofition  by  combuftible  bodies,  nor  by  the 
acids,  which  difengage  fulphureous  acid  gas 
with  violent  crackling. 

8.  Barites,  lime,  and  pot-alh,  feize  its  acid  ; 
the  folutions  of  the  two  former  render  it  turbid 
by  precipitating  that- of  the  fulphite  of  foda. 
It  is  known,  that  the  fulphite  of  pot-afli  de- 
compofes  it  by  the  cruft  of  fulphate,  which  is 
formed  at  its  furface  when  thofe  are  mixed, 
whereas  the  folution  of  the  fulphite  of  foda 
alone  never  prefents  this  cruft.  ^ 

ft.  The  fulphates  of  pot-afh,  and  of  foda, 
produce  no  change  in  this  fait. 

10.  The  fulphates  of  lime,  ammonia,  and 
magnefta,  decompofe  it. 

11.  It  is  found  by  analyfis  to  contain 

Soda  - . 18 

Sulphureous  acid  31 

Water  » 51 

Of  all  the  fulphites,  this  contains  the  largefl 
quantity  of  water  of  ciyftallization,  and  is  alfo 
the  moft  eftlorefcent 


H.  Ufes. 
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H.  Ufes. 

12,  It  has  not  yet  been  applied  to  any  ufe. 


Species  V. 

Sulphite  of  Stronticin. 

THIS  fait  has  not  yet  been  examined.  In 
our  experiments  on  the  fulphureous  acid,  and 
its  combinations,  we  were  not,  at  that  time, 
(Citizen  Vauquelin  and  myfelf,)  acquainted  with 
ftrontian,  and,  in  our  firft  examination  of  that 
earth,  we  had  not  enough  to  combine  it  with 
the  fulphureous  acid,  fo  that  the  rank,  given 
to  this  fait  is,  at  prefent,  only  conjectured  by 
analogy  from  the  other  genera. 


Species  VI. 

Sulphite  of  Ammonia . 

A..  Synonymy  ; Hiflory . 

I.  THE  fulphite  of  ammonia  was  particular- 
ly unknown  before  the  experiments  juft  men- 
tioned ; it,  therefore,  poffefled  no  particular 
name,  nor  arrangement,  among  the  faline  com- 
pofitions. 


B.  Pkyfcal 


us 
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B.  Phyjical  Properties  ; Natural  Ili/lory* 

à.  It  may  be  obtained  under  the  form  of  fix- 
fided  prifms,  with  hexahedral  pyramids,  or  under 
that -of  prifms  of  rhomboidai  fides,  with  fummits 
of  three  faces  not  very  di ltindt,  prefenting  a fort 
of  convexity,  its  tafte  is  cool  and  penetrating, 
and  afterwards  fulphureous.  It  has  been  lup- 
pofed  to  exifl  in  volcanic  places  ; but,  of  this, 
we  have  no  pofitive  proof, 

C.  Preparation « 

3.  It  is  prepared  by  receiving  the  pure  fuh 
phureous  acid  gas  in  a velfel  of  liquid  ammonia; 
the  gafeous  acid  is  fpeedily  abforbed  ; much 
heat  }s  produced,  becaufe,  in  this  cafe,  there  is 
no  effervefcence  ; thefulphite  of  ammonia  cryf- 
tallizes  by  cooling  the  faturated  liquor,  and 
this  faturation  is  fho^tn  by  the  bubbles  of  fuh 
phureous  acid  gas  which  pafs  through  the  am-* 
monia,  and  break  in  denfe  white  fumes  at  its 
fur  face. 

D.  Attion  of  Caloric . 

4.  It  decrepitates  flightly  on  burning  coals, 
and  does  not  undergo  the  aqueous  fufion  of  fuh 
phate  of  ammonia.  When  gradually  heated  in 
a doled  velfel,  it  prefently  gives  a fmall  portion 
of  water  and  ammonia,  and  afterwards  rifes  to» 

tally 
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tally  in  the  acid  fulphite  of  ammonia.  It  re- 
fembles  the  fulphate  by  this  charadter.  We  may 
affirm,  with  regard  to  the  fulphite  of  ammo- 
nia, as  was  done  with  the  fulphate  of  the  fame 
bafe,  that  it  has  an  acid  variety. 


Ee  Ad  ton  of  the  Air. 

5.  The  fulphite  of  ammonia,  expofed  to  the 
air,  is  deliquefcent;  it  firft  attradls  humidity,  and 
loon  afterwards  dries  in  the  form  of  ammonia- 
cal fulphate.  Of  all  the  fulphites,  this  abforbs 
molt  fpeedily  the  atmofpheric  oxigen,  and  be- 
comes moil  eafily  convertible  into  fulphate.  À 
few  days  are  fufficient  for  this  purpofe,  whereas 
feveral  of  the  other  folid  and  cryftalline  ful- 
phites require  whole  months  expofure  to  the  air 
for  their  complete  fulphatizatiom 


F.  Ad  ion  of  Water. 

6.  It  diffolves  in  its  own  weight  of  water 
at  ten  degrees,  and  its  folution  is  accompanied 
with  much  cold.  Boiling  water  diffolves  more, 
and  it  cryftallizes  by  cooling.  Water  charged 
with  the  fulphite  of  ammonia,*  and  agitated  in 
the  air,  affords,  in  a few  hours,  the  fulphate  by 
conversion  of  the  fait,  without  any  cruft  on  its 
Surface,  or  obfcurity  in  the  fluid,  becaufe  the 
fatter  fait  is  very  foluble, 


Co  De  com  • 
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G.  Decompojition  ; Proportion  of  Principles 

7.  It  prefen ts  no  particular  character  in  its 
decomposition  by  the  combuftibles,  and  the 
acids,  excepting  that  the  former  change  it  more 
fpeedily  into  fublimed  acid  lulphite,  than  into 
ammoniacal  fulphuret;  which,  fact  is  owing  to 
its  volatility. 

8.  Barites,  lime,  pot-afh,  and  foda,  decom- 
pofe  it  completely  without  heat,  as  well  as  when 
heated. 

9-  Magnefia  partly  decompofes  it  in  the  cold, 
and  forms  a triple  fait  with  its  undecompofed 
portion.  When  heated,  it  decompofes  it  com- 
pletely ; rapidly  by  the  dry  way,  and  flowly  in 
the  humid  way. 

10.  It  does  not  decompofe  the  fulphate  of 
pot-ath  and  foda,  but  it  does  thofe  of  lime  and 
alumine.  It  totally  combines  with  the  ful- 
phate of  magnefia  without  altering  it,  and  forms 
a triple  fait  as  with  the  fulphite  of  the  fame 
bafe.  Several  metallic  oxides  expel  the  am- 
monia. 

1 1.  Its  conftituent  principles  exift  in  the  fob 


proportion  : 

Ammonia 

29 

Sulphureous  acid 

60 

Water 

11 

H.  UfeSe 
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H Ufes . 

12.  The  fulphite  of  ammonia  lias  not  yet 
been  applied  to  any  known  purpofe. 


Species  VII. 

Sulphite  of  Magnefa. 

A.  Synonymy  ; Hi/lory, 

1.  AS  this  fait  was  unknown  before  the  lad- 

i ••  V 

mentioned  experiments,  it  was  alfc  without  de- 
nomination, or  defcrption. 


B.  Phyfcal  Properties  ; Natural  Hi/lory. 

2.  It  fometimes  exifis  in  the  form  of  pow^ 
der,  but  it  cryftallizes  very  well.  Its  cryltals 
are  flattened  tranfparent  tetrahedrons.  Its  tafte 
is  fweet  and  earthy,  foon  afterwards  becoming 
perceptibly  fulphureous.  It  is  entirely  without 
fmelh  It  has  not  been  found  native. 

C.  Preparation ; Purification. 

3.  One  part  of  the  carbonate  of  magnefla, 
dififufed  in  two  parts  of  water,  and  receiving* 
the  fulphureous  acid  gas  in  one  of  the  bottles 
of  Woulfe,  is  fufficient  for  this  preparation.  A 

3 violent 
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violent  effervefcence,  and  perceptible  diferu* 
gagement  of  caloric  is  obferved.  The  fulphite 
of  magnefia,  thus  formed,  remains  at  firft  in 
the  form  of  a powder  at  the  bottom  of  the 
fluid  ; but  when  this  contains  no  more  acid 
than  is  neceffary  to  flatmate  the  magnefia,  the 
fait  becomes  diffolved,  and  the  fluid  expofed 
to  the  air,  by  lofing  its  excels  of  acid,  depofits 
the  tetrahedral  cryftal  before  mentioned. 

I),  ABion  of  Caloi  1 ic . 

4.  The  fulphite  of  magnefia,  expofed  to  heat, 
foftens  and  alfumes  a vifcid  fluidity  refembling 
gum  ; by  calcination  it  lofes  0,45  of  its  weight 
of  water,  and  fwells  up  much  during  the  ope- 
ration. If  the  aft  ion  of  heat  be  afterwards  con- 
tinued, or  if  it  be  increafed,  the  fulphureous 
acid  is  difengaged  without  alteration,  and  the 
magnefia  remains  pure;  fo  that  this  operation 
is  fufficient  to  make  an  exadt  analyfis  of  this 
fait,  hecaufe  it  feparates  the  three  component 
parts  on  account  of  their  weak  attraction, 

E.  ABion  of  the  Air. 

5.  When  expofed  to  the  air,  the  fulphite  of 
magnefia  efflorefces  on  its  furface,  but  conti- 
nues tranfparent  within.  It  changes  very  flowly 
into  fulphate  by  abforption  of  the  oxigen  of 
the  air. 


t 
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P.  ABion  of  Water » 

6 .  Twenty  parts  of  water,  at  ten  degrees* 
are  necelfary  to  diffolve  one  part  of  this  fait  ; 
boiling  water  diffolves  fomewhat  more*  in  con- 
fequence  of  which  it  cryftallizes  by  cooling. 
The  folution  changes  fpeedily  in  the  air  into 
fulphate  of  magnefia  ; whereas,  the  folid  fait, 
remains  long  without  alteration.  A few  hours 
arev  fufficient  for  this  converlion  when  it  is  agi- 
tated in  a wide  velfel  with  contact  of  the  air. 
The  fulphureous  acid  renders  the  fulphite  of 
magnefia  much  more  foluble  ; three  or  four 
parts  of  water  being  fufficient  in  that  cafe  to 
diffolve  it.  When  plunged  in  the  atmofphere, 
this  acid  folution  cryftallizes  in  proportion  as 
the  fulphureous  acid  becomes  difengaged. 


G.  Decompaction  ; Proportion  of  Principles . 

7.  The  fulphite  of  magnefia  exhibits  no  re- 
markable eftedt  during  its  decompofttion  by 
combuftibles,  nor  by  the  acids,  nor  the  metallic 
oxides. 

8.  Barites,  pot-ath,  foda,  ftrontian,  and  lime, 
decompofe  it  completely  by  feizing  its  acid. 
When  the  fulphite  of  magnefia,  diffolved  in  the 
fulphureous  acid,  is  treated  with  thefe  bafes,  it 
exhibits  fome  peculiar  phenomena.  When  no 
greater  quantity  of  alkali  is  added  than  is  re- 
quiftte  to  faturate  the  excels  of  acid,  the  fulphite 

of 
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of  magnefia  is  obtained  in  fine  cryftals,  and  the 
fnlpbites  of  pot-aih,  or  foda,  remain  diffolved 
in  the  fluid.  Lime-water  and  the  folution  of 
barites,  ufed  with  the  fame  precaution,  afford 
the  infoluble  fulphites  feparated  from  the  cryf- 
tals  of  the  fulphites  of  magnefia  which  are  form- 
ed after  their  precipitation. 

9.  Ammonia  forms  no  precipitation  in  the 
acid  folution  of  this  fait,  becaufe  the  fulphite 
of  ammonia  unites  without  decompofition  with 
the  fulphite  of  magnefia.  In  the  folution  of 
the  fait  without  acid,  ammonia  produces  only 
a fmall  quantity  of  precipitate,  becaufe  it  forms 
a triple  combination  with  at  leaft  half  the  fuff 
phite  of  magnefia. 

10.  It  does  not  a<5t  upon  the  fulphites  of  pot- 
afli,  foda,  and  ammonia  ; it  only  decompofes 
the  fulphate  of  lime. 

11.  The  component  parts  of  the  fulphite  of 
magnefia,  being  feparable,  as  has  been  obfer- 
ved,  by  the  mere  aétion  of  caloric,  well  mana^ 
ged,  exifts  in  the  following  proportion  : 

Magnefia  - - - 16 
Sulphureous  acid  - 39 
Water  - - - - 45 

II.  U/es. 

12.  Tiie  fulphite  of  magnefia  has  not  been 
yet  applied  to  any  ufeful  purpofe. 


Species 
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Species  VIII. 

4 

A m mo  nia  co-  M agn  efia  n Su  Ip  h i te. 

A.  Synonimy  ; Hifiory. 

1.  VERA  little  is  yet  known  concerning  this 
fpecies  of  triple  fait. 

Ik  Phyjical  Properties  ; Natural  IHJlory . 

2.  It  always  exifts  in  tranfparent  cry  Hals  of 
indeterminate  figure. 

» ■ * 

C.  Preparation . 

3.  It  is  formed  either  by  partly  decompofmg 
the  ammoniacal  fulphite  by  magnefia,  or  the 
fulphite  of  magnefia  by  ammonia,  in  the  humid 
way,  without  heat,  or  by  directly  uniting  the 
folutions  of  thefe  faits,  or  by  adding  ammonia 
to  the  acid  folution  of  the  fulphite  of  mag- 
nefia. 

D.  A Sion  of  Caloric. 

4.  In  the  fire  it  gives  out  fulphureous  acid; 
acid  fulphite  of  ammonia  fublimes,  and  leaves 
pure  magnefia. 


i 


E.  Adion 
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E.  A Elion  of  the  Air. 

5.  In  the  courfe  of  time  it  changes  into  the 
a m m o n i a c o - m a g n e fi  a n fulphate. 


F.  Aâiion  of  Water. 

6.  It  is  lefs  foluble  than  each  of  the  two  ful° 
phites  which  form  it  by  their  union.  Its  folu- 
tion  is  converted  more  fpeedily  than  the  folid 
fait  into  the  fulphate, 

G.  Decompofition ; Proportions. 

7 . It  is  completely  decompofable  by  barites, 
lime,  ftrontian,  and  the  two  fixed  alkalis. 

8.  Its  proportions  are  unknown.  They  near- 
ly approach  to  thofe  of  the  ammoniaco-magne- 
fian  fulphate,  at  leaft  with  regard  to  their  rela- 
tive quantity  of  the  two  fulphates. 

9 . It  is  alfo  known  that  the-Tulphite  of  am- 
monia unites  in  the  form  of  a triple  fait  with 
the  fulphate  of  magnefia;  and  the  fame  is  the 
cafe  with  the  fulphite  of  magnefia,  and  the  fub 
phate  of  magnefia. 

H.  Ufes. 

10.  It  has  not  yet  been  applied  to  ufc. 


Species 
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Species  IX 
Sulphite  of  Glucine. 

IN  his  experiments  on  the  properties  of  glu- 
cine, citizen  Vauquelin  has  not  combined  it 
with  the  fulphureous  acid-.  The  quantity  he 
had  in  his  difpofal  was  not  fufficient  to  exa- 
mine all  its  combinations,  and  particularly  the 
fulphite  of  glucine» 


Species  X. 

Sulphite  of  Alumine . 

A.  Synonimy  ; Hi/lory. 

].  LIKE  mod  of  the  preceding  compounds  it 
has  not  been  diftinguifhed  by  a variety  of  names, 
becaufe  unknown  till  lately.  Though  it  has 
been  the  object  of  feveral  experiments,  of  which 
we  fhall  proceed  to  give  the  refult,  its  proper- 
ties are  yet  far  from  being  as  well  known  as 
thofe  of  moft  of  the  other  fulphites.  It  cannot 
be  doubted  but  that  the  lath  difeovery  of  citizen 
Vauquelin,  refpeCting  alum,  is  applicable  to  the 
combination  of  the  fulphureous  acid  with  alu- 
mine, and  that  in  this  alfo  there  are  triple  com- 
. pounds  of  which  the  characters  have  not  yet 
been  examined,  nor  their  exi hence  even  fuf- 
peCted. 


B.  Phyfical 
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B.  Phyfical  Properties  ; Natural  Hijlory « 

% The  fulphite  of  alumine  is  a white  pow- 
der, foft  under  the  touch,  of  a tafte  at  firft 
earthy,  and  afterwards  Mphureous.  It  is  not 
known  in  the  native  hate,  though  it  is  proba- 
ble that  it  exifls  either  in  the  craters  of  burn- 
ing volcanos,  or  among  the  fulphureous  volca- 
nic produirions,  burned  by  long  expofure  to 
the  air. 


C.  Preparation. 

3.  By  receiving  the  fulphureous  acid  gas  in 
water  in  which  pure  alumine  is  fufpended,  it 
combines  with  this  earth  without  dilfolving  it, 
without  diminifliing  its  bulk,  though  the  fluid 
contains  an  excefs  of  acid.  A part  of  this  fait 
is  neverthelefs  diffolved,  as  we  fhall  fee. 

D.  A Elion  of  Caloric. 

4.  The  fulphite  of  alumine,  thus  fabricated 
and  pulverulent,  lofes  its  acid  by  fire,  and  leaves 
the  alumine  nearly  pure.  Neverthelefs,  afmall 
quantity  of  fulphur  feparates,  and  the  refidue 
contains  a fmall  portion  of  the  fulphite  of  alu- 
mine. 

i 

E.  AElion  of  the  Air. 

5.  The  fulphite  of  alumine,  in  powder,  is 
changed  by  long  expofure  to  the  air,  into  ful- 

phate  ; 
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phate;  but  its  folution  in  an  excefs  of  fulphu- 
reous  acid,  though  fparing,  and  almoft  infenfi- 
ble  in  the  procefs  of  its  preparation,  is  much 
more  fpeedily  changed.  By  expofure  to  the 
air,  the  water  decanted  from  the  pulverulent 
fait,  becomes  covered  with  a tenacious  and 
dudlile  pellicle,  without  cry  fiais,  at  the  fame 
time  that  it  emits  a fulphureous  fmell  ; a very 
adherent  cruft  is  depofited  on  the  fides  of  the 
veffel,  which  at  firil  is  fulphite  ; but,  like  the 
pellicle,  it  afterwards  becomes  fulphate  of  alu- 
mine, and  is  again  foluble  in  the  water, 

F.  A Elion  of  Water . 

; 

6.  W hen  the  fulphite  of  alumine  is  very  dry 
it  crackles  by  the  contact  of  water,  and  is  di- 
vided like  many  argillaceous  earths.  It  foon 
falls  down  in  powder,  and  exhibits  all  the  phe- 
nomena of  an  infoluble  fubftance. 

G.  Decompofition  ; Proportion  of  Principles. 

7.  There  is  no  remarkable  particular  fa6i  in 
the  decompofition  of  the  fulphite  of  alumine 
by  combuftibies  with  heat,  by  the  metallic  ox- 
ides with  heat,  or  by  the  acids  in  the  cold.  It 
only  reduces  very  fpeedily  thofe  oxides,  which 
eafily  give  out  their  oxigen,  and,  confequent- 
ly,  change  their  colour  by  fimple  contact. 

8.  All  the  earthy  and  alkaline  bales,  except 
filex  and  zircone,  decompofe  it,  by  feizing  its 
acid,  and  feparating  the  alumine.  It  does  not 

Vol.  III.  K act 
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aét  upon  the  alkaline  fulphates,  and  decompofes 
the  earthy  fulphates  except  the  triple  alumin- 
ous fulphates. 

g.  Its  analyfis,  which  may  be  made  by  fire, 
affords  the  following  proportion  in  its  com- 
ponent parts  : 

Alumine  - - 44 

Sulphureous  acid  32 
Water  « - - - 24 

H.  Ufes. 

10.  The  fulphite  of  alumine  has  not  yet 
been  ufefully  employed.  It  may  be  expected 
that,  when  united  to  pot-alh  or  ammonia,  it 
would  form  triple  faits,  imitating  the  properties 
of  the  alums,  which,  while  they  were  applica- 
ble to  the  fame  ufes,  might  add  fome  particular 
advantages,  owing  to  the  characters  of  its  acid. 


Species  XL 
Sulphite  of  Zircone. 

THIS  fait  is  ftill  entirely  unknown.  It  is 
only  afcertained  that  zircone  is  capable  of  uni- 
ting with  the  fulphureous  acid,  and  of  forming 
with  it  a fait  of  fparing  folubility.  Strong  ana- 
logies induce  me  to  fuppofe  that  the  fulphite  of 
zircone  is  the  molt  decompofable  of  all  the 
fpecies  of  this  genus,  and  that  accordingly  it 
ought  to  hold  the  laft  rank  in  their  methodical 

difpofition. 
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clifpofit.ion.  The  {mail  quantity  of  zircone, 
which  has  hitherto  been  procured,  and  the  ex- 
ceffive  dearnefs  of  its  preparation,  have  not  yet 
admitted  the  examination  of  the  properties  of 
all  its  faline  combinations  ; and  fulphite  of  zir- 
cone, which  had  not  the  fame  interefting  claim 
to  chemical  refearch  as  thefulphate,  nitrate,  and 
muriate  of  this  bafe,  is  likewile  that  of  which 
the  examination  has  been  mod  neglebfed. 


\ , 

Article  IV. 

Genus  III. 

Earthy  and  Alkaline  Nitrates . 

Section  I. 

Concerning  the  Generic  Characters  of  thefc 

Salts. 

1.  THE  nitrates  are  faline  combinations, 
formed  by  the  nitric  acid  and  its  bafes.  They 
were  formerly  termed  nitres,  or  earthy  and  al- 
kaline faltpetres  ; becaufe  the  molt  important 
Ipecies  of  this  genus,  that  which  is  applied  to 
the  moft  extenfive  ufes,  was  originally  denomi- 
nated nitre  or  faltpetre.  This  lad  word  expreff- 
ed  the  common  origin  of  the  principal  fpecies 
of  thofe  faits  which  were  particularly  obtained 
from  the  lixiviation  of  ftones  or  plader  in  which 
this  fait  is  formed.  But  the  number  of  thofe  fpe- 
cies, which  has  been  multiplied  in  proportion  as 

K 2 the 
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the  difcoveries  of  chemiftry  have  accumulated, 
and  the  exiftence  of  various  fpecies  among  them 
in  very  different  maffes  of  Hones  and  remains 
of  buildings,  miift  require  other  denominations  ; 
and  the  principles  of  the  new  nomenclature  have 
furnilhed  them, 

2.  The  pneumatic  dodirine  has  thrown  the 
ftrongeft  light  on  the  nature  and  properties  of 
the  nitrates,  while  the  theories  which  preceded 
it  propofed  only  hypothefes  more  or  lefs  er- 
roneous refpedting  them.  In  the  time  of  Stahl, 
and  long  after  him,  it  was  urged,  that  the  ori- 
gin of  nitre,  and  fimilar  faits,  is  owing  to  the 
acid  of  vitriol,  as  it  was  called,  and  that  they 
are  formed  by  this  laft  acid  united  to  fome  kind 
of  produdt  of  putrefaction  afterwards  fixed  by 
alkaline  and  earthy  hafes.  The  inflammations 
produced  in  combultible  bodies  by  nitre,  the 
principal  fpecies  of  this  genus,  are  among  the  molt 
beautiful  and  moil:  aftoni thing  phenomena  of 
chemiftry  ; and  thefe,  as  well  as  the  detonation 
it  produces,  halve  been  the  fubjecl  of  hypothe- 
fes and  fuppofitions  equally  different  from  each 
other,  and  from  the  truth.  The  difcoveries  of 
Prieûley,  Lavoifier,  Cavendifh,  and  Berthollet, 
have  collected  all  tliofe  beautiful  phenomena 
under  the  general  theory  of  modern  fcience. 
The  well-known  nature  of  the  nitric  acid,  its 
principles,  and  its  decompofitions,  have  diffipa- 
ted  the  ancient  prejudices,  and  rendered  the  ex- 
planation of  all  the  effects  of  the  nitrates  very 
hmple.  Never  did  phiiofophy  poffefs  more  am- 
ple 
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pie  means  of  determining  the  caufes  of  pheno- 
mena than  thole  which  are  now  in  our  power, 
for  afcertaining  the  properties  of  thefe  faits. 
No  obfcurity  any  longer  remains  in  the  pneu- 
matic dodtrine  applied  to  thofe  compounds,  as 
we  fhall  proceed  to  £hew  by  the  outline  of  the 
generic  properties  of  the  earthy  and  alkaline 
nitrates. 

3.  Moll  of  the  fpecies  of  this  genus  exift  in 
nature.  Two  or  three  of  them  are  found  toge- 
then*  on  the  walls  of  old  houfes  and  buildings, 
in  lome  decayed  vegetables,  in  dunghills,  in  the 
ground  of  cellars,  ftables,  dove-houfes,  drains, 
and  fometimes  even  in  the  natural  calcareous 
and  marly  depofitions.  It  is  obferved  in  gene- 
ral, that  they  have  not  yet  been  met  with  but  at 
the  furface  or  at  a final!  depth.  They  have  never 
yet  been  found  foffil  in  the  interior  of  the  globe. 
There  are  fome  countries,  particularly  the  In- 
dies, where  feveral  fpecies  of  the  nitrates  ef- 
florefce  fpontaneoufly  at  the  furface  of  the 
earth.  They  are  alfo  in  fome  cafes  extracted 
from  the  waters.  Vegetables  frequently  con- 
tain great  quantities  in  their  velfels  and  juices; 
and  it  has  even  been  fuppofed,  that  thefe  were 
the  common,  and  only  lource  of  thefe  faits. 
But  it  is  at  prefen t known,  that  the  acid  which 
conftitutes  them  being  the  product  of  the  com- 
bination of  azote  and  oxigen,  is  formed  incef- 
fantly,  and  in  all  cafes,  where  in  vegetables  and 
animal  matters,  are  flowly  decompofed  and  pu~ 
trified.  This  is  the  theory  of  the  artificial 

nitre- 
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nitre-beds,  which  will  be  treated  in  the  hiftory 

t 7 

of  one  of  the  following  fpecies. 

4.  As  the  natural  fpecies  of  the  nitrates  are 
not  only  many  of  them  mixed  together,  but 
alfo  with  the  fulphates,  the  muriates,  &c.  and 
moreover  depofited  in  earthy  carbonates,  &c. 
it  is  necelfary  to  extract  them  from  thofe  mix- 
tures,  and  to  purify  them  feparately,  This  ob- 
ject is  accompliihed  by  lixiviations  with  water, 
filtrations,  evaporations,  cryftallization,  folu- 
tions,  which  are  recommenced  or  repeated  in 
general,  until  the  fpecies  required  to  be  obtain- 
ed are  feparated  in  their  ftate  of  purity,  Thefe 
fpecies  are  frequently  either  too  fmall  in  quan- 
tity, or  too  difficult  to  be  obtained,  to  admit 
of  feparating  them  from  the  natural  mixtures 
in  which  they  are  contained.  In  this  cafe,  as 
well  as  in  the  cafe  where  nature  does  not  prefen t 
them,  they  are  fabricated  in  a direct  way  by  com- 
bining the  nitric  acid  with  the  particular  bafes 
of  which  the  nitrates  are  to  be  formed.  In  this 
procefs  they  are  obtained  pure,  and  nothing 
more  is  required  for  the  molt  part  than  to  give 
them  the  cryftalline  form. 

5.  All  the  fpecies  of  the  earthy  and  alkaline 
nitrates  have  phyfical  properties  peculiar  to 
each,  which  cannot  be  pointed  out  in  our  ge- 
neral defcription.  Such  particularly  are  their 
forms  and  taftes.  They  will  be  defcribed  in 
the  particular  hiftory  of  each  fpecies  of  nitrate. 

6.  Light  produces  no  known  alteration  in 
them.  Though  the  firft  effedls  of  caloric  are 

not 
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not  the  fame  in  thofe  fpecies  which  differ  in  their 
fufibility,  yet  when  it  is  urged  to  the  extreme, 
and  the  maximum  of  thofe  effedts  is  obtained, 
all  the  nitrates  are  found  to  refemble  each  other. 
There  is  not  one  that'efcapes  complete  decom- 
pofition.  All  give  out  at  firft  oxigen  gas,  a 
certain  portion  of  nitrous  vapour,  of  azote  gas, 
and  at  length  are  reduced  to  their  pure  bafes. 
Caloric  feparates  and  diffolves  the  two  principles 
of  their  acid,  by  converting  each  of  them  into 
gas,  and  difengaging  them  from  the  primitive 
combination.  A very  high  temperature  is  in  ge- 
neral required  to  obtain  this  effect,  particularly 
towards  the  end  of  the  operation  ; each  fpecies 
varies  in  this  refpedt,  but  there  is  not  one  in 
which  it  cannot  be  produced  with  more  or  lefs 
difficulty  according  to  the  adherence  to  the 
bale. 

7.  The  nitrates  undergo  no  alteration  bv  ox- 
igen  gas,  or  azote  gas;  they  abforb  no  part  of 
their  bafes  ; the  effect  produced  by  the  air  on 
fome  of  the  fpecies  is  not  therefore  owing  to 
thefe  elaftic  fluids,  but  to  the  water  which  is 
diffolved  in  them.  It  is  to  be  remarked,  that 
effiorefcence  fcarcely  ever  takes  place  in  thefe 
faits,  but  deliquefcence  is  their  ordinary  cha- 
racter. 

8.  All  the  combuftible  bodies,  at  a red  heat, 
adt  in  a much  more  rapid  manner  on  the 
nitrates  than  on  the  fulphates.  In  that  cafe  a 
combuftion  or  inflammation  is  produced  of  fuch 
rapidity,  that  a detonation  or  deflagration  takes 

place, 
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place,  accompanied  with  a difengagement  of 
much  light  and  caloric,  and  a dilatation  occa- 
fioning  noife  and  a motion  of  projection.  The 
phenomena  which  take  place  in  this  action, 
characterize  this  genus  of  faits  fo  remarkably, 
that  they  have  long  been  confidered  as  exclu- 
fively  diftinCt,  even  by  their  appearance,  and 
without  any  ulterior  examination  of  what  hap- 
pens at  the  fame  time  either  to  the  fait  or 
to  the  combuftible  bodies.  At  prefén t other 
faits  are  known  which  prefen t the  fame  effeCts 
of  inflammation  and  detonation  of  combuftible 
bodies  ignited  with  them  in  a degree  ftillftronger 
than  the  nitrates.  But  though  this  is  owing 
to  the  fame  caufe,  namely,  the  fpeedy  difen- 
gagement  of  oxigen,  which,  retaining  much 
light  and  caloric  in  its  combination,  buffers 
them  to  exhale  rapidly  in  union  with  the  com- 
buftible bodies  ; yet  the  matter  which  this  prin- 
ciple abandons  in  each  genus  of  faits  being 
very  different,  it  follows  that  the  true  charac- 
ter of  thefe  faits  rnuft  conflit  in  the  examina- 
tion of  the  confequençes  of  this  deflagration, 
or  the  ftate  of  the  faits  which  are  produced. 

9.  Hidrogen,  in  the  ftate  of  gas,  being  paffed 
through  an  ignited  tube  of  porcelain,  contain- 
ing fufed  and  boiling  nitrate,  produces  a ftrono* 
detonation,  of  which  the  refult  is  water.  Car- 
bone, by  the  firme  heat,  burns  rapidly,  and 
becomes  changed  into  carbonic  acid;  phofpho- 
rus,  into  phofphoric  acid  ; fulphur,  into  ful- 
phuriç  acid;  and  the  metals  into  oxides,' or 

even 
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even  acids,  if  they  be  capable  of  that  conver- 
fion.  The  general  etfiedt  of  nitrates,  as  to  their 
refait  with  combuftible  bodies,  is  therefore  in- 
cluded in  thefe  four  points  ; thefe  bodies  are 
inflamed;  they  burn  very  rapidly  ; they  difen- 
gage  in  an  inftant  a very  large  proportion  of 
caloric  and  light  from  the  nitric  oxigen  ; they 
abforb,  and  are  afterwards  found  to  be  com- 
pletely burned  or  faturated  with  the  principle 
of  combuftion.  It  is  not  difficult  to  afcertain 
the  caufe  of  all  thefe  fimultaneous  effects,  if 
we  recoiled!  what  has  been  obferved  before  con- 
cerning nitric  acid,  namely,  the  great  propor- 
tion of  oxigen  it  contains  ; that  is  to  fay,  eigh- 
ty parts  with  twenty  of  azote,  the  flight  adhe- 
rence of  its  component  parts,  the  confiderable 
proportion  of  caloric  and  light  which  the  oxi- 
gen retains,  and  the  ft  ate  nearer  to  concretion 
and  folidity  which  it  allumes  on  the  contrary  in 
all  the  other  combuftible  fubftanccs  with  which 
it  unites.  We  are  allured,  that  this  laft  takes 
place  by  making  detonations  with  the  nitrates 
in  the  calorimeter  : in  this  manner  the  quantity 
of  caloric,  difengaged  during  the  fixation  of 
the  nitric  oxigen  in  various  combuftible  bodies, 
has  been  meafured, 

10.  With  regard  to  the  effiedl  of  what  has 
been,  though  improperly,  named  deflagration,  or 
detonation  of  the  nitrates,  with  refpedlto  them- 
felves,  it  is  equally  eafy  to  difcover  and  afcer- 
tain as  to  the  change  which  combuftible  bodies 
undergo.  Since. thefe  faits,  heated  to  various  de- 
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grees  alone,  exhibit  the  decompofition  of  their 
acid,  and  its  reparation  into  its  two  gafeous 
elements,  and  their  bales,  alone  or  infulated, 
as  refidue  of  this  decompofition,  we  mult  con- 
clude, that  this  decompofition,  rendered  much 
more  rapid  and  effectual  by  the  prefence  and 
attraction  of  the  combuftible  bodies,  prefents, 
as  a feries  of  effeCts  relative  to  the  change  of  the 
nitrates,  the  tranfition  of  their  oxigen  to  the 
combuftible  bodies,  the  difengagement  of  their 
azote,  in  the  form  of  gas,  and  the  reparation, 
or  inhalation,  of  the  falihable  bafes.  Thefe 
bafes  frequently  combine  in  greater  or  lefs  abun- 
dance with  the  burning  products,  or  new  acids 
produced.  In  the  detonation  by  hidrogen,  the 
bafes  become  diffolved  in  the  water  which  is 
formed,  when  thefe  bafes  are  foluble.  The  refi- 
due of  phofphorus,  carbon,  fulpbur  detonated 
with  the  nitrates,  are  the  phofphates,  carbonates, 
and  fulpbates.  The  metals,  thus  burned,  leave 
a part  of  the  bafes  nitrated,  and  another  part 
combined  with  their  oxides.  This  admirable 
property  of  the  nitrates  is  frequently  applied, 
to  obtain  in  the  hate  of  acids  or  oxides,  burn- 
ed fubftances,  of  which  there  is  frequent  ocea- 
fion  in  the  manufactories  and  laboratories  of 
ehemifhy,  as  we  dial]  hereafter  fee.  The  fame 
procefs,  of  rapidly  burning,  oxiding,  and  acidi- 
fying, by  the  nitrates,  is  very  frequently  em- 
ployed in  pharmacy. 

1 1.  All  the  nitrates  are  foluble  in  wTater,  pro- 
duce cold  in  their  folution,  melt  ice,  though, 
* 
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in  general,  weakly,  are  more  foluble  in  hot 
than  in  cold  water,  and  cryflallize  by  cooling* 
The  fpecies  differ  from  each  other  in  this  re- 
fpeél,  merely  by  the  quantity  of  water  each  of 


them  demands  at  different  temperatures,  by 
their  manner  of  cryftaliizinp’,  and  bv  the 

J o y fj 

water  of  cryftallization,  which  they  retain. 

There  are  no  alkaline  and  earthy  nitrates  which 

are  infoluble,  and,  confequently,  incry  flail  iza- 
ble.  Hence,  they  are  feldom  found  pure,  in- 
fulated,  or  folid,  but  almoft  always  mixed  and 
diffolved  at  the  furface  of  the  globe. 


12.  Though  the  effedl  of  the  nitrates  on  moft 
of  the  metallic  oxides,  in  general,  is  not  very 
evident,  there  are  among  thofe  oxides  two  kinds 
of  adlion  upon  the  faits  in  queflion.  In  fome 
inflances,  the  oxides  which  have  the  ftrongeft 


tendency  to  unite  with  the  falifiable  bafes,  de- 
compofe  the  nitrates  by  heat,  and  difengage  the 
nitric  acid  ; among  thofe  are  tin,  zinc,  and  man- 
ganefe.  Some  other  oxides,  particularly  thofe 
which  are  not  faturatcd  with  oxigen,  and  are 
ftill  very  greedy  of  that  principle,  being  heated 
with  the  nitrates,  decornpofe  their  acid  to  a 
certain  degree,  and  convert  it  into  nitrous  acid, 
or  gas,  or  even  reduce  it  to  its  radical  azote. 
This  property  is  found  in  the  oxides  of  iron, 
and  particularly  in  fuch  oxides  as  are  capable 
of  becoming  acid. 


13.  The  nitrates  undergo  different  remark- 
able alterations  by  feveral  acids,  which  may  be 
ufed  to  ascertain,  and  characterize  thefe  faits. 


The 
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The  carbonic,  Sulphureous,  nitrous,  oxigenated 
muriatic,  and  fluoric  acids,  are  absolutely  with- 
J out  acti on  upon  thofe  faits. 

14.  The  phofphoric  acid  decompofes  Some 
nitrates  without  heat,  but  only  in  part,  and  un- 
til it  has  formed  an  acid  phofphate  with  their 
bales.  With  heat,  and  by  becoming  vitreous, 
this  acid  decompofes  them  completely,  and 
di  ives  off  the  nitric  acid  by  uniting  with  the 
bafes,  and  forming  fixed  and  verifiable  phof- 
phates. 

15.  The  concentrated  Sulphuric  acid  Separates 
the  principles  of  the  nitrates  in  the  cold,  difen- 
gages  the  nitric  acid  in  white  vapour,  unites  to 
their  bafes,  and  changes  them  into  Sulphates. 
This  procefs  is  ufed  for  obtaining  the  nitrous 
acid.  The  caloric,  ufed  in  this  operation,  al- 
ters, as  we  Shall  hereafter  obferve,  the  nitric 
acid,  and  converts  it  partly  into  nitrous  acid. 

ifi.  The  nitric  acid  does  not  change  the  ni- 
trates, it  precipitates  them  merely  from  their  So- 
lutions in  water,  on  account  of  if s great  attrac- 
tion for  that  liquid.  It  does  not  form  acid  ni- 
trates. 

17.  The  muriatic  acid  produces  no  change 
whatever  in  nitrates  in  the  cold,  but,  by  the 
affi fiance  of  heat,  it  Angularly  alters  their  na- 
ture; it  abftracts  oxigen  from  the  nitric  acids, 
caufes  it  to  pafs  to  the  fiate  of  nitrous  acid,  and 
ltfeif  becomes  converted  into  oxigenated  mu- 
riaticacid.  Yellow  and  red  vapours  are  difen- 
gaged  in  the  air,  and  the  bafes  are  afterwards 

found 
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found  to  be  united  with  the  muriatic  acid. 
Hence,  it  is,  that  by  diffolving  the  nitrates  in 
the  muriatic  acid,  we  may  form  mixtures  which, 
by  the  affiftance  of  heat,  become  mixed  acids 
lufceptible  of  diffolving  gold,  and  platina. 

1 8.  The  boracic  acid  does  not  a dt  upon  the 
nitrates  in  the  cold;  it  decompofes  them  with 
heat,  difengages  the  acid,  and  forms  borates 
with  the  bafes.  Several  metallic  acids  produce 
the  fame  effedt. 

ip.  The  addons  of  the  bafes  on  the  nitrates, 
relate  only  to  the  fpecies  ; it  is  ufeful,  however, 
to  confider  in  this  place,  as  a generic  property 
of  thefe  faits,  the  power  which  filex  and  alu- 
mine have  to  favour  the  difen gagement  of  their 
acid  by  the  action  of  fire,  however  weak  their 
attraction  may  be  for  this  acid,  and  to  retard,  by 
their  adiion  on  the  bafes,  the  decompofing  ener-  ^ 
gy  of  caloric,  which,  without  their  prefence, 
would  have  leparated,  as  it  does  alone,  the  ele- 
ments of  this  acid. 

20.  The  nitrates  have  not  all  an  equal  and 
general  adtion  on  the  fulphates,  and  the  ful- 
phites.  The  indication  of  the  particular  modes 
of  energy  which  they  exercife  on  the  fpecies  of 
the  two  firft  genera  of  faline  matters,  properly 
appertain  to  the  account  of  the  fpecies  of  this. 
Wefhall  obferve  feveral  effedls  of  double  eledlive 
attractions. 

21.  The  ufes  of  the  nitrates,  generically  con- 
fidered,  are  no  lefs  important  than  multiplied. 
There  are  few  fubftances  of  which  the  properties 

are 
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are  fo  ufeful  to  chemifts;  in  proportion  as  they 
have  been  difcovered,  the  fcience  has  become  en» 
larged,  and  its  theory  has  acquired  a hrmnefs 
which  it  did  not  poffefs  before.  Thefe  faits 
have,  at  the  fame  time,  become  the  valuable 
agents  of  multitudes  of  experiments,  and  ana- 
lyfes.  They  frequently  afford  the  means  of  oh- 
tainino*  the  alkaline  and  earthy  bafes,  in  a de- 
gree  of  purity  and  energy,  which  no  other  pro- 
cefs  can  afford.  They  ferve  to  burn  bodies 
which  could  not  be  oxigenated  to  the  fame  ex- 
tent, nor  with  the  fame  fpeed,  but  by  their  ac- 
tive energy.  The  effects  they  produce  in  the 
arts  are  equally  important,  though  the  eminent 
fer vices  they  afford  have  hitherto  been  obtained 
by  the  ufe  of  a fmall  number  of  fpecies.  Many 
of  thefe  faits  afford  valuable  articles  of  the  ma- 
teria medic  a. 

22.  We  are  acquainted  with  eleven  very  dif* 
tinct  fpecies  of  nitrates,  which  muff  be  arrang- 
ed in  the  following  order,  according  to  the  elec- 
tive attractions  of  the  bafes  of  the  nitric  acid. 

1.  Nitrate  of  barites. 

% Nitrate  of  pot-afh. 

3.  Nitrate  of  foda. 

4.  Nitrate  of  ftrontian. 

5.  Nitrate  of  lime. 

6 . Nitrate  of  ammonia. 

7.  Nitrate  of  magnefia. 

8.  Ammoniaco-magnefian  nitrate. 
g,  Nitrate  of  glucine. 

4 

«b 


10.  Nitrate 
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10.  Nitrate  of  alumine. 

1 1.  Nitrate  of  zircone. 

There  are  no  acid  or  acidulous  nitrates,  nor 
nitrates  with  excefs  of  their  bales. 


SECTION  III. 

Concerning  the  Specific  Characters  of  the 
Earthy  and  Alkaline  Nitrates . 

Species  I. 

Nitrate  of  Barites . 

À.  Synonomy  and  Hifiory . 

1.  THE  nitrate  of  barites  being  the  refult  of 
the  fat  u rated  combination  of  nitric  acid  and 
barites,  has  been  diftinguifhed  by  the  names  of 
nitre  with  bafis  of  ponderous  earth,  nitrated 
ponderous  earth,  and  ponderous  nitre.  Berg- 
mann  and  Scheele  were  the  firfl  who  announced 
its  exiftence,  and  fome  of  its  properties  in  1 776. 
All  the  chemifts  who  have  written  generally  on 
the  fcience,  have  fmee  treated  of  it.  Citizen 
Vauquelin  has  nearly  completed  its  hiftory, 
by  difeovering  feveral  important  faéts,  more 
efpeciaily  the  phenomena  of  its  decompofition 
by  fire,  and  its  regular  form. 


B.  Phyfical 


\ 
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B.  Phyfical  Properties  ; Natural  Hi/lory. 

2.  This  fait,  when  very  pure,  has  the  form 
of  regular  oétahedral  cryhals  ; fometimes  it  is 
obtained  in  fmall  brilliant  plates,  and  refembles 
talcs.  It  is  the  heavieft  of  the  nitrates.  Its 
tafte  is  hot,  fharp,  acrid,  and  rough.  It  is  hard, 
and  not  friable. 

3.  This  fait  is  not  yet  known  in  nature, 
though  fome  modern  chemifts  have  announced 
its  prefence  in  mineral  waters.  It  is  not  found 
with  the  feveral  other  fpecies  of  nitrates,  which 
are  ufually  met  with  in  the  fame  locality  mixed 
together. 

. » j 

C.  Preparation  ; Purification . 

4.  The  nitrate  of  barites  is  prepared,  either 

by  direétly  uniting  the  nitric  acid  with  barites, 
or  by  precipitating  the  fulphuret  of  barites  ob- 
tained, as  is  wrell  known,  from  the  fulphate 
of  barites  decompofed  by  heat  with  charcoal, 
to  obtain  which  precipitate,  the  nitric  acid  is 
added,  or,  other  wife,  by  diffolving  the  native 
carbonate  of  barites  in  this  acid.  Its  folu- 
tion  is  evaporated,  and  it  acquires  the  odtahe- 
dral  eryftalline  form,  which  is,  as  it  were,  the 
hrft  and  molt  undeniable  teftimony  of  its 
purity,  ’ 


D.  Aftion 
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D.  À Elion  of  Caloric. 

5 . The  nitrate  of  barites  decrepitates  on 
burning  coals,  where  it  becomes  dry  after  boil” 
ing  up,  and  throwing  out  many  fparkles  round 
the  points  of  ignited  charcoal,  which  it  touches. 
If  it  be  heated  in  a retort,  it  melts,  boils,  affords 
a portion  of  water  with  oxigen  and  azote  gas, 
and  leaves  the  barites  inflated,  porous,  and  fo» 

i 

licl,*  in  the  form  of  a greyifh  mafs. 

6.  This  is  the  procefs  by  which  Citizen 
Vauquelin  fucceeded  in  obtaining  pure  barites. 
It  is,  in  fadt,  the  only  procefs  which  affords  it 
acrid,  efflorefcing  ftrongly,  and  with  heat  in  the 
air,  boiling  with  water,  and  laftly,  poffeffmg  all 
the  charadters  which  I have  affigned  to  it  in  the 
preceding  fedtion.  It  fometimes  happens,  that 
it  is  found  to  contain  a fmail  quantity  of  car™ 
bonic  acid,  which  arifes  from  a portion  of  car- 
bon, which  the  fulphuret  of  barites  diffolved  in 
its  firft  preparation  ; for  it  is  known,  that,  in 
France,  this  earth  is  obtained  only  from  its  na- 

\j 

tive  fulphate,  the  only  baritic  fait  which  is  fuf~ 
ficiently  common  in  the  territory  of  the  French 
republic. 


E , AElion  of  the,  Air. 

7.  I he  nitrate  of  barites,  when  very  pure,  is 
little  altered  by  contadt  of  the  air.  Neverthe- 
lefs,  when  the  atmofphere  is  very  dry  and  hot, 

Vol.  III.  L ' it 


146 


TITRATE  OF  BARITES, 

% 

\ t 

it  becomes  fomewhat  opaque  at  its  furfaeey 
and  appears  to  be  (lightly  efflorefcent;  when  the 
air  is  very  humid,  on  the  contrary,  it  feems  to 
attradt  a fmall  portion  of  moifture, 

F.  ASUon  of  Water. 

8.  The  nitrate  of  barites,  in  good  cryftals, 
requires  ten  or  twelve  parts  of  water,  at  ten  de- 
grees, to  diffolve  it.  It  produces  very  little 
cold  during  its  folution.  Three  or  four  parts  of 
boiling  water  are  fuffieient  for  its  perfect  folu- 
tioii.  It  cryftallizes  by  well-managed  cooling. 
In  this  manner,  it  is  obtained  in  octahedrons. 
If  after  its  boiling  the  faturated  folution  be 
fuddenly  cooled,  it  affords  only  fmall  plates,  of 
ill  (haped  needles,  confufedly  grouped  together. 


G . Decompojition  ; Proportion  of  its  Principles ,• 

9.  Though  it  partakes  of  all  the  properties 
of  the  genus,  with  regard  to  its  decompofition 
by  ignited  combuftible  bodies,  its  fpecific  cha- 
radier  is  detonation,  accompanied  by  very  little 
flame.  In  general,  it  burns  combuftible  bodies 
lefs  adtively  than  many  other  nitrates,  and  can- 
not, like  them,  be  ufed  to  compofe  fubitances 
equally  inflammable,  and  powerful  in  their 
effedts. 

10.  This  is  among  the  fpeeies  which  the  pliol*- 
phoric  acid  partly  decompofes  in  the  cold,  and 
of  which  it  takes  a portion  of  the  bafe,  fo  as  to 

form  ' 
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form  the  acid  fulphate  of  barites.  The  ful- 
phuric  acid,  by  decompofing  it,  forms  more 
particularly  in  its  folution  the  moil  abundant, 
the  moil  heavy,  the  rnoft  perceptible,  and  the, 
moft  infoluble  of  precipitates,  namely,  fulphate 
of  barites. 

11.  No  bafe  decompofes  it,  becaufe  barites 
adheres  moft  ftrongly  to  the  nitric  acid,  and,  in 
confequence  of  this  powerful  attraction,  it  holds 
the  firft  ftation  among  the  fpecies  of  the  ni” 
t rates. 

1 2.  It  decompofes  all  the  fulphates,  and  the 
fulphites  ; its  acid  feizes  their  bafes,  while  the 
barites  unites  to  the  fulphuric,  or  fulphureous' 
acid,  and  falls  down  in  fulphate  or  fulphite  of 
barites. 

13.  Its  analyfis  effected  by  caloric  alone,  as 
we  have  feen,  affords  the  following  : 


Nitric  acid 

38 

Barites 

bO 

Water 

H.  Ufes. 

It  is,  at  prefent,  only  ufed  in  chemical  lec- 
tures, and  to  lhow  the  prefence  and  quantity  of 
fulphuric  acid  contained  in  the  nitric  acid. 


Species 
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Species  IL 
Nitrate  oj  Pot-Ajh , 

A.  Synonymy  ; Hiftory. 

» 

I.  THE  nitrate  of  pot-aih,  which  is  the 
moft  important,  moâ  employed,  the  heft  known  r 
and  the  moft  minutely  examined  of  all  the  ni- 
trates, has  been  diftinguifhed  by  the  name  of 
falt-petre,  nitre,  fait  of  nitre,  nitre  of  pot-alh, 
vegetable  alkali,  or  nitrated  pot-aifu  It  is 
formed  by  the  faturated  combination  of  the 
nitric  acid  and  pot-aih. 

% No  fait  has  fo  ftrongly  excited  the  atten- 
tion of  chemifts  as  this  lingular  faline  fubftance, 
which  is  a requifite  in  a multitude  of  arts,  and  p 
produces  fo  many  intereffmg  phenomena  in  its 
combinations.  This  fait  has  given  rife  to  the 
greateft  number  of  experiments  of  any  of  the 
fpeeies  of  this  genus,  and  indeed  Was,  for  a long 
time,  the  only  known  fait.  The  lingular  phe- 
nomena which  it  prefents,  and  the  important 
ufes  to  which  it  is  devoted,  have  given  rife  to 
a multitude  of  hypothefes  refpedting  its  proper- 
ties, anil  its  nature,  till  the  epocha  of  the  modern 
difeoveries,  though  Hales  had  before  extracted 
a great  quantity  of  air  from  nitre,  at  the  com- 
mencement of  the  century  juft  expired. 

During;  the  laft  twenty  years,  the  experiments 
of  Lavai  fier  and  La  Place,  Cavendifh  and  Prieft- 

ley. 
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ley,  Citizen  Berthollet  and  myfelf,  have  thrown 
fo  much  light  on  the  certain  caufes  of  its  pro- 
perties, that  its  hiftory  is  no  lefs  clear  at  prefent, 
than  it  was  formerly  obfcure  and  embarraffed 
before  the  period  I fpeak  of 

B,  Phyjical  Properties  ; Natural  ïïijlonj . 

o.  The  nitrate  of  pot-ath  has  various  forms, 
according*  to  the  eircumftances  of  its  cryftalliza- 
tion.  It  is  obtained  in  cuneiform  octahedrons, 
in  nafcent  quadrangular  pyramids,  and  moil 
commonly  in  prifms  of  fix  fides,  terminating  in 
hexahedral  pyramids,  or  fummits  of  two  faces, 
or  obliquely  truncated  at  their  extremity.  By 
adhering  to  each  other,  they  form  ftriæ,  and 
grooves,  leaving  between  them  cavities,  ufually 
tilled  with  the  folution  of  the  fame  fait.  Thefe 
cryftals,  when  united  together,  frequently  have 
the  appearance  of  long  prifms,  which  are  called 
nitre  in  flicks,  in  the  nitre  works.  The  follow- 
ing are  the  obfervations  of  Citizen  Haiiy,  re- 
fpecting  the  cryflaliization  of  nitrate  of  pot-afh, 
and  its  principal  varieties  of  form. 

Primitive  form  ; reftangular  oclahedron, 
with  the  two  faces  of  the  pyramid  inclined 
120  degrees  on  the  adjacent  faces  of  the  other 
pyramid,  and  the  two  others  at  111  degrees. 

Integrant  molecule.  The  tetrahedron. 


Varieties., 
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/" 

Varieties, 

a.  Primitive  nitrate  of  pot-afh,  very  rare, 
h . Nitrate  of  pot-afh  with  bafes.  The  primi- 
tive form,  of  which  the  two  fummits  are  inter- 
cepted by  rediangles,  which  produces  a cryftal  of 
that  description,  called  cryftals  in  tables. 

c.  Quartziform  nitrate  of  pot-afh.  Regular 
hexahedral  prifm,  terminated  by  two  hexahe- 
dral  pyramids  of  which  the  faces  have  nearly 
the  fame  inclination  as  thofe  of  quartz. 

cl.  Verticillated  nitrate  of  pot- afin  Regular 
hexahedral  prifm,  terminated  in  eacli  extremity 
in  eighteen  faces,  difpofed  fix  and  fix,  in  three 
ranges. 

4.  This  fait  has  a cool,  penetrating,  and  bit- 
ter tafte.  It  is  very  eafily  diftingui fired,  by  this 
tafte,  from  every  other  faline  matter.  It  emits 
no  fmell.  Its  fpecific  gravity  is  not  known. 
It  is  very  brittle.  When  in  large  grouped  cryf- 
tals, if  pounded  to  powder,  is  Somewhat  moi  ft. 
That  which,  on  the  contrary,  is  cryftallized  in 
malles,  granulated,  white,  opaque,  almoft  like 
Sugar,  affords  a dry  pow  der,  and  accordingly 
this  fait  is  preferred  for  the  preparation  of  gun- 
powder. 

5.  Of  ail  the  nitrates,  this  is  one  of  the  moft 
frequent  in  the  native  State.  It  is  found  mix- 
ed in  the  earth  of  many  lands,  particularly  in 
India,  and  Spain,  where,  it  is  even  affirmed,  that 
the  drift  of  the  roads  contains  a large  quantity. 

Thofe 
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Thofe  vail  and  rich  countries  of  India  muft  be  - 
very  fertile  in  this  fpecies  of  fait,  hnce  many 
powerful  nations  have  no  other  fource  for  the 
falt-petre  ufed  by  their  armies,  but  that  of 
India.  It  like  wife  exifts  in  feveral  parts  of 
America. 

Mo  ft  low  places,  or  ruins  of  buildings,  expof- 
ed to  the  north,  contain  nitrate  of  pot-afli, 
which  is  reproduced  inceffantly,  and  is,  in  ge- 
neral, more  abundant,  in  proportion  as  thofe 

places 

\ 

mal  fix 

and  the  air  is  more  ftagnant,  It  frequently 
efdorefces  at  the  furface  of  walls  in  dove-houfes, 
ftables,  & c.  It  is  fometimes  fwept  together, 
for  which  reafon,  it  has  the  appropriate  name 
of  fal-pêtre  de  hou  [J age.  It  is  alfo  found  more 
or  lefs  abundantly  mixed  in  the  light  and  move- 
able  earths,  of  fubterraneous  places,  &c. 

Nature  frequently  p refen  ts  this  fait  in 
calcareous,  or  marly  earths.  There  are  fome 
foft  ftones  of  this  genus,  which,  when  expofed 
to  the  air,  have  the  property  of  affording,  after 
a certain  time,  nitrated  pot-afh  which  they  did 
not  before  contain  ready  formed.  It  is  true* 
that  it  is  mixed  with  another  fpecies  of  nitrate, 
but  this  no  more  exifted  in  the  ftone  than  the 
other,  before  they  were  expofed  to  the  air.  The 
fame  thing  is  alfo  obferved  in  the  earths,  which 
form  the  foil  of  the  places  already 'mentioned. 

It  is  needfary  to  leave  them,  for  fome  time,  ex- 
poled  to  the  air,  after  taking  them  out  of  the 

fubterraneous 


are  more  frequently  moiftened  with  ani- 
ids,  or  penetrated  with  animal  vapours, 
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fubterraneous  places,  and,  it  is  even  requilite, 
that  they  fhould  be  agitated,  or  turned  over  in 
the  air,  in  order  that  they  may  become  impreg- 
nated with  nitrated  pot-alb,  which  was  not  be- 
fore completely  formed.  We  ffiall  explain  the 
caufe  of  this  phenomenon  fpeedily. 

6.  The  nitrate  of  pot-afh  is  alfo  found  in  a 
great  number  of  vegetables,  in  the  juice,  and, 
in  extracts  of  winch,  the  art  of  chemiftry  fhows 
their  exiftence.  Borage,  buglofs,  parietaria,  hem- 
lock, the  funflower,  and  many  other  plants  af- 
ford it  fo' abundantly,  in  this  analyfis,  that  they 
have  been  called  nitrous  plants.  Sometimes, 
alfo,  it  is  obferved  cryffallized  in  needles,  in 
their  dried  ftems,  and,  in  this  manner,  it  is  feen 
in  the  great  funflower  after  defecation  ; it  has 
been  thought  to  have  been  produced  by  the 
earths  in  which  thofe  vegetables  grow,  whence 
it  was  fuppofed  to  be  carried  by  their  roots. 
Other  philofopliers  have  thought  that  it  was 
formed  by  the  very  aCt  of  vegetation.  What- 
ever may  be  the  foundation  for  Thefe  reafons, 
it  is  certain  that  fome  plants  contain  it  fo  abun- 
dantly, that  it  has  been  propofed  to  cultivate 
them  in  order  to  obtain  it  afterwards  from  their 
juice.  The  places  where  tobacco  is  manufacture 
ed  are  true  nitre  beds. 

C.  Fabrication;  Extra&ion  ; Purification . 

7.  By  carefully  obferving  the  different  cir- 
eumftances  which  accompany  the  natural  pro- 
duction 
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il  notion  of  this  fait,  before  the  fciences  had 
admitted  of  any  exadt  eftimate  of  their  in- 
fluence, art  attempted  to  imitate  the  procefs, 
and  produced  nitrate  of  pot-afh  by  the  union  of 
fimilar  conditions.  This  experimental  procefs 
conftitutes  the  origin  of  artificial  nitre  heçls* 
Though  this  art  has  not  yet  acquired  the  cer- 
tainty and  perfection  of  thofe  proceffes,  which 
the  ftate  of  the  fcience  fhould  feem  to  render 
more  eafy  than  they  really  are  in  pradlice,  it 
has,  neverthelefs,  acquired  a fufficiently  ftriking 
degree  of  advancement,  to  be  profitably  ufed  in 
fome  countries  which  have  no  other  fource  of 
the  lalt-petre,  neceffary  to  their  defence,  than 
this  artificial  produdtion.  Many  parts  of  Swit- 
zerland, particularly  the  canton  of  Appenzel, 
prefent  a ftriking  example  of  the  fuccefs  of  ar- 
tificial nitre  beds,  and  the  hope  which  we  may 
entertain  of  ftill  greater  fuccefs.  France  herfelf, 
where  the  fertility  of  the  foil,  and  induftrious 
rdlivity  of  numerous  population,  united  within 
fmall  fpaces,  and  frequently  too  clofcly  placed 
together  in  dwellings,  accumulated  one  upon 
the  other,  prefents  fo  many  other  fources  of  the 
nitrate  of  pot-afh  which  it  requires  ; — France 
has  already  obtained  by  the  zeal,  the  informa- 
tion, and  the  pat  riot  ifm  of  feveral  of  its  inha- 
bitants, fuch  abundant  harvefts  of  this  fait  pro- 
duced by  nitrifiable  mixtures,  that  there  is 
great  reafon  to  think  that  thefe  eftablifhments 
will,  at  fome  future  time,  be  fufficient  for  her 
confumption.  We  may  even  remark,  that  molt 

2 places. 
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places,  in  which  the  law  of  France  at  prefen t aim 
thorizes  the  digging  up  of  the  grounds,  to  ex- 
tract the  nitrate  of  pot-afh  with  which  they  are 
penetrated,  are  true  artificial  nitre  beds.  When 
the  ground,  or  floors  of  barns,  cow-houfes,  fia- 
bles, cellars,  and  vaults,  are  formed  of  earth 
brought  for  that  purpofe,  this  artificial  foil  does 
not  contain  falt-petre.  It  is  the  remains  of 
vegetables,  of  vinous  liquors,  the  fluids,  and  va- 
pours from  animal  fubftances,  which  gradually 
produce  it.  The  fame  obfervation  applies  to  the 
foft  calcareous  ftones,  mortars,  and  plafters, 
which  ferve  for  buildings.  Thefe  materials 
are  not  originally  impregnated  with  any  nitrate  ; 
and  when  after  the  houles  have  been  inhabited 
for  fouie  years,  and  penetrated,  on  all  tides,  with 
the  fluids  and  exhalations  which  contribute  to 
form  this  kind  of  fait,  it  is  extracted  bv  the 
art  of  the  falt-petre  maker,  it  is  very  evident, 
that  thefe  materials,  thefe  earths,  and  rubbifh, 
are  true  artificial  nitre  beds.  Experience  i% 
therefore,  decifive  in  favour  of  the  exiftence  and 
utility  of  thofe  eftablithments, 

8.  The  pneumatic  dofitrjne,  fo  fertile  in  ufefui 
and  accurate  applications,  connects  the  practical 
obfervations  rel  pectin  g the  importance  and  cer- 
tainty of  fuccefs  in  nitre  beds.  When  thefe  ob- 
fervations have  fhown,  that  we  can  artificially 
produce  nitrate  of  pot-afh,  by  mixing,  with 
calcareous  earth,  vegetable  mould,  pounded 
plafter,  the  remains  of  vegetables,  flaughter- 
houfes,  tan-yards,  fith- markets,  and,  in  general, 

animal 
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animal  fubftances,  as  well  as  thofe  of  the  vege- 
table matters  which  referable  them,  that  by  ele- 
vating with  thefe  materials  low  walls,  or  form- 
ing porous  beds,  pierced  with  holes,  divid- 
ed by  dunghills,  placed  under  fheds  to  de- 
fend them  from  the  rain,  round  which  the  air 
being  very  ilowly  renewed  without  agita- 
tion, is  buffered  to  circulate  on  all  tides,  and 
thefe  be  moiftened  with  the  water  of  drains  of 
dunghills,  of  flaughter-houfes,  of  kitchens,  or 
work -ih ops,  in  which  putrefying  vegetable,  or 
animal  fubftances  are  brought  ; the  modern 
dodtrine  confirms  this  refult  of  confiant  pradti- 
cal  obfervation  by  proving,  in  fact,  that  if  we 
prefent  to  the  azote,  which  exhales  from  thofe 
remains  of  living  fubftances  in  the  nafcent  ftate 
of  gas,  the  atmofpheric  oxigen,  there  is  incon- 
teftibly  formed  nitric  acid,  which  requires  no- 
thing more  than  a proper  bafe  to  be  prefented, 
in  order  to  form  nitrate  of  pot-afh.  Experience 
thus  proves,  that  by  adding  to  all  the  materials 
here  fpoken  of,  and  which,  in  general,  operate 
in  forming;  the  nitric  acid,  Inch  other  matters 
as  are  rich  in  pot-afh,  or  folutions  of  this  al- 
kali, we  obtain  the  nitrate  of  this  bafe  more 
abundantly  and  fpeedily,  than  when  this  addi- 
tion is  neglected. 

9.  From  whatever  fubftances  the  nitrate  of 
pot-afh  is  obtained,  whether  they  be  natural, 
or  artificial,  whether  they  be  chalks,  or  maries, 
naturally  containing  fait -pet  re,  or  earths,  or 
materials  of  demolifhed  edifices,  the  fait  can 

only 
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only  be  extracted  by  means  of  water,  which 
diffolves  it  without  touching  the  earth,  properly 
fo  called.  The  art  of  the  falt-petre  maker  con- 
lifts  in  c ho  oh  no-  and  well  d i ft  in  gui  firing  the 

o o o 

materials  which  contain  it,  in  lixiviating  thofe 
materials,  in  depriving  them  entirely  of  the  ni- 
trates, by  paffmg  water  through  the  materials 
until  it  becomes  infipid,  by  charging  the  water 
thus  applied,  fufficiently  with  the  fait  that  it 
may  afford  it  by  the  moft  eafy  and  fpeedy  pro- 
cefs,  which  is  done  by  fucceffively  paffmg  it 
through  matters  rich  in  falt-petre,  by  increaf- 
ing  the  quantity  of  true  nitrate  of  pot-afh  in 
the  folution,  by  decompofing  the  earthy  ni- 
trates frequently  contained  therein,  by  means 
of  pot-afh,  or  fulphate  of  pot-afh,  which  forms 
part  of  the  afhes  of  frefli  wood,  by  evaporating 
thofe  lees  as  fpeedily  as  pofiible,  by  feparating, 
during  the  evaporation,  certain  foreign  faits 
which  fall  down,  or  cryftallize  at  the  fiirface,  by 
carrying  this  evaporation,  or  concentration  of 
the  lees,  to  that  point  at  which  they  will  abun- 
dantly cryftallize  by  cooling;  by  cryftallizing 
them  fo  as  to  obtain  the  pureft  nitrate,  the  leaft 
deliquefcent,  and  leaff  mixed  with  foreign  faits, 
and,  laftly,  to  derive  advantage  from  the  mother 
waters,  decanted  from  the  cryftallized  fait,  as 
well  as  from  the  different  faits  obtained  during* 

o 

the  courfe  of  operation,  and  the  lixiviated  earths 
which  are  very  much  difpofed  to  a new  nitrifi- 
cation. This  art  requires  an  exadl  knowledge 
of  all  the  faline  matters,  particularly  the  ni- 
trates, 


nitrates,  the  muriates,  and  the  carbonates.  It 
is  impoiYible  to  form  a proper  notion  of  all  the 
phenomena  which  it  p refen ts,  and  all  the  re- 
faits it  contains,  until  all  the  articles  relpeéting 

the  faits  have  been  carefully  read. 

— ■ 

10.  The  falt-petre  obtained  by  the  procédés 
here  pointed  out,  and  practifed  on  the  mate- 
rials, which  are  more  or  lefs  charged  with  them 
by  nature  or  by  art,  is  very  far  from  being  pure 
nitrate  of  pot-afh.  When  it  is  in  the  lead  con- 
taminated date,  it  contains  two  fpecies  of  earthy 
nitrates,  with  muriates,  feme  fui  pliâtes,  and 
colouring  matter.  Some  famplcs  are  of  a red- 
difh  or  brown  colour,  greafy  and  deliquefeent. 
This  is  called  crude  nitre,  or  falt-petre  of  the 
lird  boiling.  Pure  nitrate  of  pot-alh  might  be 
eafily  obtained  by  a firft  operation,  if  the  mate- 


rials which  contain  it,  were  lixiviated  with  great 
care  ; and  if  a fufficient  quantity  of  pot-alh 
were  united  to  this  lixivium,  to  decompile,  all 
the  earthy  faits  it  contains,  and  the  evaporation 
were  very  cautioudy  performed,  and  if  the  cry- 
dallization  were  regularly  effected,  after  having 
fepa rated  during  the  evaporation,  the  muriate 
of  foda,  or  fea  fait,  which  cryftallizes  at  its 
furface.  But  this  careful  management  is  very 
far  from  being  adopted  in  the  falt-petre  works. 
The  inaccuracy  of  their  manœuvres  leaves  their 


falt-petre,  even  in  its  laft  ftate,  fo  impure,  that 
feveral  fucceffive  operations  are  required  to  be 
performed  upon  it  before  it  can  be  employed  to 
make  gunpowder,  or  in  medical  life,  and  more 

particularly 


158  NITRATE  OF  POT- ASH. 

particularly  in  the  accurate  experiments  of  che- 
mifhy.  Of  this  purification  of  crude  falt-petre, 
the  object  of  which  is  to  extradt  the  nitrate  of 
pot-afh  alone,  a particular  art  has  been  made 
or  eftabliihed,  independent  of  that  of  the  falt- 
petre  makers,  which  the  laws  of  France  ftill  re- 
fer ve  to  a fpecial  adminiftration  called  Raffi- 
nage. Two  principal  proceffes  are  ufed  for 
the  purification  of  crude  falt-petre,  fuch  as  is 
furnilhed  by  the  falt-petre-makers  to  the  works 
of  the  republic.  The  ancient  method  con  lifts 
in  two  fucceffive  boilings  ; the  other,  modern 
procefs,  created  in  confequence  of  the  new  re- 
fearches  of  French  die  miffs  on  this  art,  which . 
the  neceffity  of  ferving  and  defending  their 
country  under  its  circumftances  of  peculiar 
difficulty,  has  infpired  them  to  carry  to  high 
perfection,  p refen ts  real  advantages  beyond  the 
firfL  Though  my  plan  does  not  lead  me  to 
defcribe  the  chemical  arts  in  this  work,  it  is 
neverthelefs  neceffary  to  fpeak  of  thofe  which 
relate  to  fo  interefting  a fait  as  nitrate  of  pot- 
afh. 

Iri  the  old  procefs  of  two  boilings,  two  thou- 
fand  parts,  or  pounds  of  crude  falt-petre,  were 
put  into  a boiler  of  copper,  fixed  in  a large 
furnace,  to  which  fixteen  hundred  parts,  or 
pounds  of  river-water,  were  added.  The  folu- 

tion  was  effected  by  heat,  and  lefs  than  one 

• ^ 

part,  namely,  twelve  ounces  of  ftrong  glue,  dif- 
folved  in  twenty  parts  (ten  pints)  of  boiling- 
water,  and  mixed  with  four  féaux  of  cold  wa- 
ter, 
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ter,  were  poured  in  ; the  fluid,  which  was  cooled 
by  this  addition,  was  hrongly  agitated,  which 
greatly  flackened  its  boiling  ; it  was  then  care- 
fully fkimmed,  and  cold  water  repeatedly  add- 
ed, to  favour  the  formation  of  the  fcum,  until 

j i 

no  more  was  produced  ; the  fea-falt  which  cry- 
ifallized  at  the  ftirface,  was  feparâted  by  means 
of  a large  perforated  ladle,  and  put  into  a 
bafket,  placed  above  the  boiler,  to  drain;  the 
whole  of  the  fluid  was  laded  out  to  the  bottom 
and  poured  into  copper  bafons,  which  were  co- 
vered with  a wooden  cover,  huffed  all  round  to 
prevent  the  contact  of  the  air;  this  boiling  was 
left  at  reft  for  four  or  five  days  ; after  which, 
on  opening  the  veffels,  the  nitre  was  found  in  a 
cryftallized  hate,  and  taken  out  to  drain.  This 
was  the  falt-petre  of  the  fécond  boiling,  much 
whiter,  and  more  pure  than  the  former,  deprived 
of  its  earth,  of  a large  portion  of  the  mother 
water,  or  deliquefcent  faits,  and  a portion  of 
marine  fait.  But  it  hill  contained  too  much  of 
thofe  foreign  fubhanccs  to  be  employed  with 
advantage  in  the  fabrication  of  gunpowder, 
and,  confequently,  it  was  fubjeâed  to  a fécond 
purification,  or  third  boiling,  in  the  following 
manner  : 

Upon  two  thoufand  parts  of  falt-petre  of  the 
fécond  boiling,  put  into  another  copper  boiler, 
five  hundred  parts  of  water  were  added,  and 
the  whole  heated  ; to  this  folution  was  added 
half  a part  of  ftrong  glue,  diffolved  in  fix  teen 
parts  of  water,  and,  after  agitation  and  careful 
3 fkimming, 
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fkimming,  one  or  two  féaux  of  cold  water  were 
ufed;  when  the  fluid  was  clear,  and  without  fcum, 
it  was  laded  into  copper  veffels  which  were 
exactly  clofed  ; five  days  afterwards  the  nitrate 
of  pot-afh  was  taken  out  confufedly  cryftallized, 
in  large  white  loaves,  pure,  and  of  a fpathofe 
appearance  ; thefe  were  dried  by  placing  them 
upright,  and  inclined  above  the  batons.  When 
the  mother  water  was  drained  off,  thefe  loaves 
were  left  to  dry  in  the  air  for  thirty  or  forty  days. 
This  was  the  nitre  of  the  third  boiling,  fuff- 
ciently  pure  for  the  fabrication  of  gunpowder. 
In  thefe  different  operations  the  infoluble  earthy 
faits  fell  to  the  bottom  of  the  boilers,  or  were 
collected  with  the  fcum  ; the  muriate  of  fo da, 
or  marine  fait,  being  lets  foluble  than  nitrate 
of  pot-afh,  and  cryftallizing  by  evaporation, 
was  depofited  alfo  at  the  bottom,  or  arofe  with 
the  fcum  ; the  earthy  nitrates,  and  other  deli- 
quefcent  faits,  being  very  foluble,  and  not  eafily 
cryftallized,  flowed  out  in  the  drained  liquor 
under  tire  name  of  mother  waters.  At  the  fur- 
face  of  thole  maffy  and  concrete  loaves,  were 
alfo  formed  long  tranfparent  prifmatic  cry  fiais 
of  nitrate  of  pot-afh,  which  were  taken  off  in 
the  refineries,  and  fold  for  chemical  or  pharma- 
ceutical ufes,  becaufe  it  was  remarked  that  they 
did  not  make  as  good  gunpowder  as  that  which 
had  the  folid  indeterminate  form. 

12.  In  the  new  procefs  of  refining,  which  is 
much  more  fpgedy  than  that  juft  defcribed,  the 
fea-falt,  and  deliquefcent  fait,  were  immediately 

diffolved. 
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diffolved.  It  has  been  gradually  brought  to 
perfeétion,  and  at  p refen t it  is  performed  in  the 
following;  manner,  inftead  of  the  ancient  me- 
thod,  in  all  the  works  of  the  adminiftration  of 
gunpowder.  The  crude  falt-petre  is  pounded 
with  mallets  ; this  pounded  falt-petre  is  then 
put  into  well-made  wooden  v effets,  containing 
each  two  or  three  hundred  kilograms  (gallons)  ; 
one-fifth  of  its  weight,  or  twenty  per  cent,  of 
cold  water,  is  poured  on,  and  the  mixture  is 
agitated  ; it  is  left  to  macerate  for  fix  or  fevefi 
hours  ; the  water  acquires,  by  diffolving  the 
deliquefcent  faits  and  the  muriate  of  foda,  a 
denfity  of  from  twenty-five  to  thirty  degrees, 
by  the  areometer;  it  is  drawn  off  by  a fpigot 
at  the  bottom  of  the  velfel.  Ten  per  cent, 
more  of  water  is  then  poured  on  the  fame  falt- 
petre  ; it  is  agitated  by  ft ir ring,  and  left  to  ma- 
cerate for  an  hour  ; this  fécond  water  is  then 
drawn  off  ; five  per  cent,  of  water  is,  thirdly, 
poured  on  the  fait,  and  fuffered  to  run  out 
an  inftant  afterwards.  This  falt-petre,  thus 
wafhed,  with  thirty-five  per  cent,  of  cold  wa- 
ter, and  well  drained,  is  carried  to  a copper 
boiler,  where  half  its  weight  of  water,  or  fifty 
per  cent,  is  in  a boiling  ftate.  The  folution, 
which  is  thus  effected,  has  the  denfity  of  fixty- 
fix  or  fixty-eight  degrees  of  the  areometer, 
is  poured  out  into  a cry  ftallizing  veffel,  or  large 
trough  of  lead,  or  copper,  fifteen  inches  deep, 
ten  feet  long  and  eight  wide.  In  proportion 
as  the  fait  falls  down  by  cooling,  which  hap- 
Vol.  III.  M pens 
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pens  in  half  an  hour,  the  fluid  is  agitated  with 
rakes,  to  divide  the  fait  into  fmall,  very  fine 
needled  cryftals,  which  dry  very  fpeedily  ; 
thefe  cryftals  are  raked  towards  the  tides,  and 
taken  out  with  pierced  fkimmers  ; after  which 
they  are  fet  to  drain  in  bafkets  placed  on  fup- 
ports  round  the  cryftallizmg*  veffel,  fo  that  the 
water  which  flows  out  returns  into  that  veffel  : 
the  drained  falt-petre  is  put  into  wooden  cafes 
with  a double  bottom,  the  firft  pierced  with 
fmall  holes  ; it  is  here  wTafhed  with  five  per  cent, 
of  cold  water  ; drained  a fécond  time,  and  ex- 
pofed  to  the  air  on  tables,  where  it  dries  in  a few 
hours.  It  is  alfo  dried  in  large  velfels  over  the 
fire,  by  giving  it  forty-five  degrees  of  tempera- 
ture, and  agitating  it  ftrongly  ; by  this  procefs 
it  is  rendered  fo  dry  in  two  or  three  hours,  that 
it  remains  in  the  hand  which  p relies  it,  like 
land,  without  affuming*  or  preferving  the  form 
given  it  by  p reliure.  It  is  fcarcely  neceffary 
to  obferve,  that  the  waters  of  the  cold  wafhing 
are  treated  as  mother  waters,  and  that  thofe 
which  are  left  in  the  cryftalliziim'  veffel,  &c. 
are  again  taken  up  in  the  fucceftive  operations. 
This  procefs,  dictated  by  the  preffing  neceffities 
of  the  republic,  requires  only  a few  days, 
whereas  the  ancient  procefs  of  two  boilings  re- 
quired feveral  months. 

13.  Notwithftanding  the  accuracy  and  per- 
fection of  the  prefent  art  of  refining  falt-petre, 
the  nitrate  of  pot-afh  is  not  perfectly  pure  after 
the  operations  pointed  out  ; and  though  it  may 
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be  ufed  for  all  the  purpofes  of  the  arts,  it  is  not 

perfectly  adapted  to  chemical  operations.  It 

ftill  contains  a few  hundredth  parts  of  foreign 

faits,  particularly  nitrate  of  foda  ; it  is  purified 

a laft  time,  fo  as  to  leave  abfolutely  no  foreign 

fubftance,  by  diffolving  it  in  hot  water,  and 

fuffering  the  folution  to  cool  fiowly.  By  this 

management  it  is  obtained  in  the  tranfparent 

and  very  regular  prifms  before  fpoken  of.  The 

muriate  of  foda  leparates  in  part  at  the  furface 

of  the  fluid,  from  which  it  may  be  taken  out; 

or  it  mav  remain  in  the  mother  water. 

* 

D.  A&ion  of  Caloric. 

14.  The  nitrate  of  pot-afli,  when  expofed  to 
heat,  melts  long  before  the  red  heat  ; it  forms 
a liquid  as  it  were  oily  ; it  lofes  very  little  of  its 
water  of  cryftallization,  which  ftrongly  ad- 
heres ; it  does  not  dry,  but  remains  conftantly 
in  fufion.  If  it  be  buffered  to  cool,  it  fixes 
into  a fmooth,  poliflied,  opaque  mafs,  of  a vi- 
treous fraéture  ; when  it  is  call  into  flat  glazed 
plates  it  takes  the  form  of  a folid,  thin,  brittle 
cruft,  very  improperly  denominated  mineral 
cryftal  in  the  difpenfatories.  As  long  as  it  has 
undergone  only  fufion  its  intimate  nature  re- 
mains the  fame  ; but  the  moment  it  rifes  above 
the  temperature  neceffary  to  its  Ample  fufion, 
it  emits  fome  bubbles  or  boils,  undergoes  a 
lofs,  and  is  no  longer  pure  nitrate  of  pot-afh. 
By  thus  boiling  it  in  earthen  or  porcelain  re- 
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torts,  oxigen  gas  may  be  ext  rafted,  which 
amounts  to  nearly  a third  of  the  weight  of  the 
lalgs  with  azote  gas  towards  the  end,  and  the 
pot-aih  remains  pure  in  the  diftilliug  veffel  ; 
but  for  this  complete  decompofition  a very 
ftrong  fire  mu  ft  be  employed.  When  only  a 
portion  of  the  oxigen  gas  which  it  can  afford 
is  extracted,  the  nitrate  of  pot-afli  is  changed 
into  nitrite. 


Ih  A Ellon  of  Caloric. 

15.  Very  pure  and  well- cry ftallized  nitrate 
of  pot-aih  remains  unaltered  in  the  air  ; only 
when  the  atmofphere  is  very  humid,  a fmall 
portion  of  water  condenfes  on  its  furface,  but 
without  its  becoming  foft  or  changing  its  form, 
that  is  to  fay,  without  its  being  truly  deli  que- 
fcent.  In  hot  and  dry  air  it  is  not  efflorefcent, 
fo  that  when  a portion  of  liquid  is  formed  by 
its  expofure  to  the  air,  it  may  be  concluded  that 
it  contains  certain  deliquefcent  faits  or  earthy 
nitrates,  which  will  be  foon  defcribed. 

F.  A Elion  of  Water. 

1 6.  Water,  at  ten  degrees  of  the  thermo» 
meter  of  Reaumur,  diffolves  one-feventh  part 
of  its  weight  of  nitrate  of  pot-aih.  Cold  is 
produced  in  this  folution,  and  ftill  more  cold 
is  produced  by  mixing  it  with  ice,  which  it 
melts  ; and  this  refrigeration  is  ufed  to  congeal 
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fluids  in  the  art  of  ice-making.  It  is  true,  that 
nitre  of  the  fécond  boiling  is  ufed,  which,  on 
account  of  the  fea-falt  and  the  deliquefcent 
faits  which  it  contains,  acts  in  a different  man- 
ner from  that  of  pure  nitrate  of  pot-afh.  Boil- 
ing water  diiTolves  twice  its  weight  of  this  fait. 
It  therefore  very  fpeedily  cryftallizes  into  a rnafs 
by  cooling  ; but  when  a larger  proportion  of 
water  is  ufed,  it  is  obtained  in  the  regular  cry- 
flalline  form  before  described. 

\ 

G.  Decompojition  ; Proportion  of  Principles . . 

17.  Of  all  the  nitrates,  that  of  pot-afh  is 
mod  favourable  to  the  inflammation  of  com- 
buftible  fubftances,  canting  them  to  take  lire 
moft  fpeedily,  and  to  burn  molt  completely. 
On  this  account  it  is  exclufively  ufed  in  the 
manufacture  of  gunpowder,  for  fire-works,  as 
well  as  in  a great  number  of  medical  ufes,  and 
the  proceffes  of  various  arts. 

18.  When  mixed  with  charcoal,  in  the  dofe 
of  three  parts  of  the  fait  to  one  of  the  latter* 
the  nitrate  of  pot-afh  takes  lire  with  great  acti- 
vity, either  at  a red  heat,  or  by  contaCt  of  a fu li- 
ft an  ce  in  combuftion.  This  alteration  was  for- 
merly made  in  two  ways  : in  the  one,  the  object 
was  to  obtain  what  was  called  nitre  fixed  bv 
charcoal,  or  the  extemporaneous  alkali  of  nitre. 
This  mixture  was  thrown  into  an  ignited  cruci- 
ble,  and  when  the  detonation  had  ceafed,  the 
alkaline  refidue  was  taken  out;  it  confifted  of 
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pot- a Hi  partly  united  with  carbonic  acid.  In 
the  other  procefs,  feveral  large  receivers,  with 
two  necks,  luted  one  to  the  other,  and  having 
their  infides  moiftened,  were  adapted  to  a retort 
of  hone- ware  or  caft-iron,  open  at  the  top,  and 
placed  in  a furnace.  In  this  difpofition,  when 
the  retort  was  red  hot,  the  mixture  was  thrown 
in  by  certain  portions  at  a time,  taking  care  to 
flop  the  upper  opening  of  the  vefiel  at  each  de- 
tonation with  a covering  properly  fitted.  The 
elaftic  product  of  this  detonation  paffed  with 
biffing  into  the  extenfive  apparatus  of  the  re- 
ceivers, and  became  partly  condenfed  in  the 
veffel  or  diffolved  in  the  fmall  portion  of  water 
with  which  it  was  moiftened.  Another  portion 
remained  in  the  form  of  elaftic  fluid,  namely, 
the  carbonic  acid  gas  and  azote,  produced  by 
the  decompofition  of  the  nitric  acid.  It  fre- 
quently happened  that  thefe  gafes  blew  the  ap- 
paratus to  pieces  ; in  confequence  of  which  it 
was  recommended  to  adapt  a great  number  of 
large  receivers  to  one  another  to  makç  the  mix- 
ture of  charcoal  and  nitre  in  a grofs  way,  and 
to  throw  only  fmall  portions  at  a time  into  the 
ignited  retort.  The  alchemifts  invented  this 
operation,  which  they  denominated  clyflus,  as 
well  as  the  vapours  themfelves  which  were  dif- 
en gaged  ; and  their  aim  was  to  obtain  a fluid, 
to  which  they  attributed  wonderful  properties 
in  the  preparation  of  their  famous  philofophers 

ftone.  The  medical  cliemifts  afterwards  ufed 
/ 

this  operation  to  prove  that  the  acid  of  nitre 
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was  decompofecl,  and  that  its  product  was  a wa- 
ter not  at  all  acid.  They  even  obferved,  that  this 
liquid  product  was  rather  alkaline  and  ammoni- 
acal than  acid.  Since  the  new  difcoveries,  witli 
the  more  fimple  and  certain  methods  of  decom- 
pofing  nitric  acid,  which  we  at  prefent  poffefs, 
the  experiment  is  no  longer  performed  in  this 
way.  Charcoal  and  nitrate  of  pot-afh  are  de- 
tonated in  a gun-barrel,  to  which  bladders 
are  adapted.  The  refait  is  found  to  be  car- 
bonic acid  gas,  carbonate  of  pot-afb,  cauf- 
tic  pot-afh,  water,  and  fometimes  ammonia, 
formed  by  the  union  of  the  azote  radical 
of  the  decompofed  acid  of  the  nitre,  with 
the  hidrogen,  which  fo  often  accompanies  car- 
bon in  charcoal,  which  I have  elfewhere  ob- 
ferved. 

ip.  The  nitrate  of  pot-afh  is  not  detonated 
with  phofphorus,  though  it  is  very  capable  of 
this  effect  ; becanfe  the  combuftible  body  is  al- 
moft  totally  volatilized  by  its  effects,  before  the 
decompofition  of  the  fait,  and,  becaufe  the 
ftrong  deflagration  is  attended  with  fome  dan- 
ger. The  product  is  azote  gas  and  phofphate 
of  pot-afh.  This  operation  requires  great  cau- 
tion. 

« 

20.  Sulphur  burns  very  fpeedily,  and  very 
completely,  when  heated  with  three  times  its 
weight  of  nitrate  of  pot-afh.  By  detonating 
thefe  two  fubftances  in  an  ignited  crucible,  the 
fulphate  of  pot-afh  was  formerly  prepared, 

which 
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which  was  diftinguifhed  by  the  peculiar  name 
of  fal  polychreft  of  Glazer. 

One  tenth  part  of  nitrate  of  pot-afh  is  added 
to  fulphur,  and  burned  in  chambers  of  lead,  to 
obtain  the  fulphuric  acid,  and  hitherto  this  ad- 
dition has  been  found  indifpenfable  for  the  fuc- 
cefs  of  the  operation  : in  confequence  of  which, 
a fmall  quantity  of  acid  fulpliate  of  pot-afh  is 
found  in  this  fulphuric  acid. 

A kind  of  clyffus  was  formerly  made  with 
this  detonation. 

Some  Difpenfatories  advife  the  addition  of 
a fmall  proportion  of  fulphur  with  the  nitre,  for 
the  preparation  of  mineral  cryftal. 

- £1.  The  mixture  of  charcoal,  fulphur,  and 
nitre,  in  the  proportions  of  feventy-fix  parts  of 
nitrate  of  pot-afli,  fifteen  parts  of  charcoal,  and 
nine  of  fulphur,  conftitutes  gunpowder.  Its 
fabrication  conflits  in  well  pounding  each  of 
thefe  materials,  pure,  and  exempt  from  foreign 
matters,  then  mixing  them  very  exaéfly  by  agi- 
tation, pounding,  and  beating,  with  the  addi- 
tion of  a fmall  quantity  of  water,  fo  as  to  form 
a pafte,  which,  after  flightly  drying,  is  put  into 
a fieve,  pierced  with  holes,  fuited  to  the  fize  of 
the  grains  intended  to  be  formed.  In  order  to 
granulate  the  powder,  a flat  piece  of  hard  wood 
is  placed  upon  the  pafte,  and  by  the  motion 
imprefted,  the  pafte  is  forced  through  the  holes 
in  the  form  of  grains.  The  granulated  powder 
is  dried  in  the  air,  or  in  the  fun,  upon  tables,  re- 
peatedly turning  it.  Powder,  for  mufquetry, 
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is  afterwards  glazed  in  cafks,  where  they  grind 
and  polifh  themfelves  by  their  mutual  adtion. 
Such  was  the  ancient  methods  of  making  gun- 
powder by  pounding,  in  the  mills,  which  has, 
among  other  inconveniences,  that  of  threaten- 
ing inflammation,  and  expiofion.  A fpeedier, 
more  fimple,  and  lefs  dangerous  procefs  has,  for 
feveral  years,  been  fubftituted  inftead  of  it.  The 
three  fubftances  are  feparately  pulverized,  then 
well  mixed  without  water,  by  moving  them  in 
cafks,  armed  with  wooden  projections  within  fide, 
in  which  they  are  rubbed  by  fmall  balls  of  metal, 
until  the  powder,  fpread  with  a knife  upon  a 
fmooth  furfaee,  is  found  to  be  very  uniform, 
and  without  hard  parts,  and  points  of  different 
colours.  A pafte  is  made  with  this  compofition 
well  mixed  with  a fufficient  quantity  of  water, 
either  by  properly  comprefling  it  in  a ftrong 
prefs,  to  give  it  the  requiftte  confiftence,  after 
previoufly  wrapping  it  up  in  a moiftened  can- 
vas cloth,  and  confining  it  in  pieces  of  wood, 
which  fink  into  each  other  by  the  preflu  re,  or, 
otherwife,  by  vertical  mills  which  move  in  a 
trough,  and  comprefs  the  moiftened  powder, 
which  is  much  preferable  to  the  more  confined 
way  by  the  wooden  plates,  and  the  prefs.  The 
pafte  of  gun-powder,  thus  formed,  is  afterwards 
granulated  by  the  fieve,  and  cafks.  Citizen 
Champy  has  ftill  further  improved  this  certain, 
fpeedy,  and  economical  procefs,  by  giving  to  his 
powder,  by  a very  fimple  mechanifm,  the  form 
of  equal,  homogenous,  fpherical  grains,  of  the 
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magnitude  defired,  without  leaving  part  in  the 
ftate  of  powder,  as  was  always  done  in  the  an- 
cient manufadto  r y. 

22.  The  theory  of  the  rapid  inflammation, 
and  terrible  effedts  of  gun-powder,  is  fimple,  and 
eafy  to  be  underftood,  at  lead,  as  to  its  general 
effects.  The  fulphur  and  carbon  burns  very 
fpeedily,  by  means  of  the  nitre  which  furrounds 
them  on  all  fides  ; carbonic  acid  gas  is  formed  ; 
azote  gas  is  difen  gaged;  water  of  ammonia  is 
alfo  formed  in  this  violent  combuftion.  The 
water,  alfo  contained  in  the  mixture,  performs 
its  part  by  the  great  dilatation  it  undergoes.  It 
appears,  that  the  whole  of  the  fulphur  does  not 
burn,  fmee  a fulphuret  is  fo  frequently  formed 
which  corrodes  fire  arms  by  oxigen.  The  great 
quantity  of  gas  fuddenly  formed,  and  difen- 
gaged  impels  all  the  projectiles  which  are  placed 
as  obftacles  to  their  dilatation;  and  a judgment 
is  now  formed,  of  the  force  and  goodnefs  of  the 
gunpowder,  from  the  diftance  to  which  it 
throws  a projectile  under  a given  angle,  or  by 
the  quantity  of  recoil  it  communicates  to  a can- 
non fufpended  with  the  leaf!  poffible  friction. 
The  analyfis  of  gunpowder  is  eafily  made,  by 
depriving  it  of  its  nitrate  of  pot-alh,  by  wafh- 
ing  with  water,  and  afterwards  feparating  the 
fulphur  from  the  charcoal  by  fublimation. 

23.  Another  very  remarkable  effedt  of  rapid 
combuftion,  occafioned  by  the  nitrate  of  pot- 
ato, is  feen  in  the  violent  detonation  of  fulmi- 
nating powder.  À mixture  of  three  parts  of 
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nitre,  two  parts  of  pot-afli,  and  one  part  of  ful- 
phur,  carefully  triturated  in  a mortar,  is  thus 
denominated.  When  this  powder  is  gently 
heated  in  an  iron  fpoon,  placed  over  a hove,  at 
the  moment  when  the  mixture  is  entirely  fufed, 
it  is  violently  projedted  out  of  the  fpoon  in 
every  direction,  producing  a very  confiderable 
explofion,  and  noife,  fimilar  to  that  of  a muf- 
quet,  or  a piece  of  artillery,  according  to  the 
quantity  which  is  heated.  The  iron  fpoon  is 
ufually  bended  on  the  edges,  which  turn  in- 
wards, as  if  it  had  been  compreffed  by  two  ex- 
ternal oppofite  preffures,  which  proves  that  the 
fulphuric  fulmination  of  the  matter  has  had 
its  effedt  on  the  bottom,  as  well  as  on  the  air, 
and  that  the  noife,  which  is  heard,  is  owing  to 
this  violent  percuffion.  At  the  very  moment 
of  explofion,  a bluifh-white  flame  is  feen.  The 
theory  of  this  enormous  detonation  is  Ample. 
The  pot-afli  unites  to  the  fulphur,  and  forms  a 
fulphuret,  which,  by  means  of  the  nitre,  is  con- 
verted into  hidrogenated  fulphuret  ; at  a certain 
temperature,  the  fulphurated  hidrogen  is  difen- 
gaged  with  the  oxigen  gas  of  the  nitre,  and 
fuddenly  takes  Are,  flanking  the  air  with  a great 
power  by  the  explofion  which  accompanies  this 
difengagement.  This  is  proved,  by  making  a 
fulminating  powder,  which  detonates  more 
fpeedily  than  the  foregoing,  by  a mixture  of 
equal  parts  of  the  nitrate,  and  folid  fulphuret  of 
pot-afli . This  powder  produces  only  a flight, 
or  common  detonation,  when  thrown  upon  in- 
flamed 
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flamed  coals,  becaufe  there  is  no  di rengage- 
ment of  hidrogen  gas,  or  becaufe  it  is  formed 
gradually,  and  by  fmall  portions  in  the  inflamed 
matter. 

24.  With  three  parts  of  nitre,  one  part  of  ful- 
phur,  and  one  part  of  fine  faw-duft,  well  mixed, 
a powder  is  formed  called  the  powder  of  fufion. 
If  a plate  of  bafe  copper,  or  fmall  hammered 
piece  of  money,  be  covered  with  this  powder  in 
the  hollow  of  a nut-fliell,  and  fire  be  fet  to  the 
mixture  at  the  top,  by  a piece  of  paper,  it  deto- 
nates rapidly,  and  fufes  the  piece  into  a glo- 
bule of  fulphuret,  without  the  nut-fhell  being 
burned.  This  effedt  is  owing  to  the  fulphur 
which  combines  with  the  metal  ; but  the  nitre, 
and  the  fmall  particles  of  wood,  by  burning 
and  difengaging  much  caloric,  favour  this 
combination  which  is  operated  with  very  great 
rapidity. 

25.  The  diamond  is  not  at  all  altered  by  ni- 
trate  of  pot-afli  ; but  many  metallic  fubltances 
mixed  in  fine  filings,  with  three  parts  of  this 
metallic  fait,  detonate  with  it,  at  a red  heat,  in 
the  fame  manner  as  charcoal  and  fulphur  ; and 
thefe  bodies  are  found  afterwards  reduced  into 
oxide,  and  partly  combined  with  the  bafe  of  the 
nitrate.  This  procefs  is  frequently  ufed  to  pre- 
pare medicines,  and  metallic  oxides  of  great  uti- 
lity in  the  arts.  The  detonation,  thus  produc- 
ed, ferves  alfo  to  afford  the  colouring,  and  bril- 
liant dazzling  in  artificial  fire-works.  The  me- 
tallic oxides  undergo  no  alteration  by  nitrate  of 
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pot-afh,  excepting  fo  far  as  they  may  not  he 
faturated  with  oxigen. 

26.  The  acids  abf  upon  the  nitrate  of  pot-afh, 
as  has  been  fliown  in  the  hiftory  of  the  genus  ; 
but,  as  it  is  particularly  with  regard  to  this 
fpecies,  the  molt  plentiful  as  well  as  the  mold 
ufeful,  which  we  have  occafion  to  obferve,  this 
action,  it  will  be  proper  to  defcribe  with  pre- 
cision, among  the  collection  of  its  properties. 
From  the  obfervation  already  made,  refpedling 
the  phenomena  produced  in  the  nitrate  by  the 
acids,  four  principal  facts  muft  fix  the  attention 
of  chemifts,  relating  to  the  prefent  fpecies. 
Thefe  are  the  decompofition  of  nitrate  of  pot- 
afh  by  heat  only,  by  the  phofphoric  and  bo- 
racic  acids,  and  at  almoft  every  temperature, 
or,  at  leaft,  by  a gentle  heat,  by  the  fulphuric 
and  muriatic  acids.  It  is  absolutely  unchangea- 
ble by  the  carbonic,  fluoric,  fulphuric,  oxigen- 
ated  muriatic,  and  nitrous  faits. 

27.  When  nitrate  of  pot-afh  is  heated  in  a 
retort,  with  half  its  weight  of  phofphoric  acid, 
or  the  acid  of  borax,  in  the  folid  hate,  nitric 
acid  is  obtained,  together  with  a fmall  portion 
of  oxigen  gas,  and  nitrous  vapour.  The  difen- 
gagement  of  the  acid  of  nitre  takes  place,  at 
the  moment,  when  the  two  former  acids  begin 
to  flow.  The  refidue,  in  the  retort,  is  the  phof- 
phate,  or  borate  of  pot-afli.  It  was  thought, 
that  the  acid  of  borax  changed  its  nature,  from 
the  obfervation  that  the  acid,  partly  in  the  ni- 
trous ftate,  was  difengagecl  from  nitre  treated 

by 
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by  this  body  ; but  this  effedt  is  owing  to  the 
elevated  temperature,  contradfed  by  the  mix- 
ture at  the  moment  of  the  re-adtion,  as  we  con- 
fiai! tly  obferve  to  happen  whenever  the  nitric 
acid  is  ftrongly  heated. 

28.  The  action,  between  the  nitrate  of  pot-afh 
and  muriatic  acid,  is  not  very  ftrong  ; never- 
thelefs,  when  the  latter,  in  a very  concentrated 
and  fuming  hate,  is  poured  upon  this  fait,  dried, 
and,  in  very  fine  powder,  heat  is  produced,  and 
greenifh-yellow.  vapour  is  foon  feen  at  the  fur- 
face  of  the  mixture.  The  mutual  adlion  of  thefe 
two  bodies  is  grcal  h increafed,  and  proceeds 
even  to  an  evident  effervefcence,  when  affifted 
by  caloric.  A difengagement,  in  confiderable 
abundance  is  foon  perceived,  of  oxigenated  muri- 
atic acid  gas  mixed  witlifmoking  nitrous  acid; 
and,  after  this  effedfc,  muriate  of  pot-afh  conlti- 
tutes  the  refidue.  Thus,  it  was,  that  the  alche- 
inifts  fometimes  fucceeded  in  diffolving  gold,  in 
the  mixture  of  nitre  and  muriatic  acid.  In 
order  to  underhand  this  decompofition,  we 
muft  confider  it  as  the  effedt  of  a double  elec- 
tive attraction  ; namely,  that  of  muriatic  acid 
for  oxigen,  and  of  the  nitric  acid  for  nitrous 
oxide  ; and  to  this  we  muft  alfo  add  the  attrac- 
tion of  part  of  the  muriatic  acid  for  pot-afh, 
abandoned  by  the  nitric  acid,  which  becomes 
faturated  with  the  nitrous  oxide,  or  oxide  of 
azote. 

29.  The  moft  ufeful  among  the  decompo fi- 
lions of  the  nitrate  of  pot-afh  by  acids,  is  that 

which 
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which  is  produced  by  the  fulphuric  acid  ; it  is, 
in  fac % by  means  of  the  attraction  of  this  acid, 
which  is  ftronger  uponpot-afh  than  that  of  nitric 
acid,  that  we  obtain  the  latter  in  the  laboratories 
of  chemittry.  13y  pouring  concentrated  fulphu- 
ric  acid  upon  nitrate  of  pot-afh,  we  immediate- 
ly obferve  white  vapours  which  have  the  fmell, 
and  properties  of  nitric  acid.  When  this  opera- 
tion is  made  in  a tubulated  glafs  retort,  placed  on 
a fand-bath,  in  which  very  dry  nitre  is  firft  put 
and  upon  this,  through  the  tube,  fomewhat  more 
than  half,  and  rather  lefs  than  one- third  of  its 
weight  of  concentrated  fulphuric  is  poured,  a 
receiver  being  previoufly  adopted,  and  provided 
with  a tube  plunged  beneath  jars  filled  with 
water,  we  obtain,  by  gentle  heat,  in  order  to 
avoid  the  too  confiderable  fwellins:  of  the  mix- 
tare,  nitric  acid  mixed  with  nitrous  acid,  which 
is  coridenfed  in  the  liquid  form  in  the  receiver, 
at  the  fame  time,  that  oxigen  gas  paffes  into  the 
inverted  jars,  and  the  receiver  itfelf  becomes  fil- 
led with  red  vapour.  Thefe  lait  products,  which 
indicate  a decompofition  of  part  of  the  nitric 
acidp  are  owing  to  the  elevated  temperature  of 
the  mixture.  In  the  retort  remains  the  acid  ful- 
phate  of  pot-afh,  in  a folid,  very  white  mats,  blis- 
tered at  its  furface,  but  denfe  within,  exhibit- 
ing a grain  in  its  fraéture,  refembling  fine  por- 
celain, but  much  lefs  hard.  It  may  be  redif- 
folved  in  hot  water,  and  in  that  manner  taken 
out  of  the  retort.  The  nitric  acid  obtained  by 
this  procefs,  is  not  pure;  it  muft  be  re-diftilled 
from  a fmall  quantity  of  very  dry  nitre,  to  de- 
prive 


176 


NITRATE  OF  POT-ASH* 


to  deprive  it  of  the  portion  of  fulphuric  acid 
which  rifes  with  it  at  the  fame  time  that  the  ni- 
trous vapour  which  volatilized  the  former  is  fe- 
parated.  Nitre  affords  very  nearly  half  its  weight 
acid. 


30.  Among  the  falifiable  bafes,  there  are  only 
three  which  have  any  adfion  of  confequence 
upon  nitrate  of  pot-afh,  namely,  filex,  alumine, 
and  barites.  The  two  former,  heated  with  this 
fait,  promote  the  difengagement  of  its  acid, 
by  the  adherence  and  combination  they  con- 
tract with  its  bafe,  or  pot-afh.  The  vitrifica- 
tion they  are  capable  of  affuining  with  this 
alkali,  permits  the  nitric  acid  to  difengage  it- 
felf  before  it  cam  be  decompofed.  It  is,  there- 
fore, by  a fort  of  double  attraction,  on  the  one 
part,  between  thefe  earths  and  pot-afh,  and,  on 
the  other,  between  nitric  acid  and  caloric,  that 
thisdecompofition  takes  place.  And  accordingly 
thefe  intermediums,  particularly  alumine  in  the 
ftate  of  clay,  are  taken  to  diftil  what  is  known 
by  the  name  of  aqua-fortis,  that  is  to  fay,  to 
obtain  the  nitric  acid  in  the  manufactories  where 
this  acid  is  prepared  for  fale.  Even  baked  alu- 
mine, in  the  form  of  hard  pottery,  has  the  fame 
property  of  feparating  the  acid  from  the  nitrate 
of  pot-afh  by  means  of  heat.  When  a ftrong  heat 
is  given  to  a mixture  of  fdex  and  nitre,  the  refi- 
due,  after  the  diffolution  of  the  acid,  is  found 
to  be  a vitreous  frit  arifing  from  the  aéiion  ex- 
ertecl  between  the  earth  and  the  alkali  by  fire. 
The  refidue  of  the  diftillation  of  the  fame  fait 
» with 
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with  pure  alumine,  urged  by  a ftrong  fire,  con- 
tains alfo  alkali  combined  with  this  earth,  in  a 
manner  that  it  cannot  be  extracted  but  with 
much  difficulty.  This  refidue  may  be  very  life- 
fully  applied  to  the  fabrication  of  alum. 

Barites  decompofes  the  nitrate  of  pot-afh  in 
another  manner;  it  feizes  the  acid  from  its  bafe, 
forms  nitrate  of  barites,  and  leaves  the  pot-afh 
at  liberty. 

31.  From  all  thefe  methods  of  analyfis  here 
pointed  out,  it  has  been  found  that  the  nitrate 
of  pot-afh  contains  its  principles  in  the  follow- 
ing proportions  : 


Nitric  acid 

33 

Pot-afh 

- 49 

Water 

- 18 

Thefe  are  the  proportions  given  by  Berg- 
mann.  Kirwan  gives  them  rather  different  : 
according  to  him,  one  hundred  parts  of  this  fait 
contain— 


Nitric  acid 

30 

Pot-afh 

63 

W ater 

07 

32.  There  is  no  fait  of  more  extended  utility 
in  chemiftry,  than  the  nitrate  of  pot-afh.  Be- 
tides the  demonftrations  which  particularly 
concern  it,  it  is  ufeful  to  afford  its  acid,  and  for 
the  extraction  of  pot-afh.  It  is  indifpenfabiy 
neceffary  for  the  treatment  of  great  numbers  of 
metals,  and  for  allaying  ; it  affords  oxigen  gas; 
it  is  ufed  to  burn  many  combuftible  fubftances, 
and  to  obtain  oxides,  or  acids.  It  is  applied  to 
Vol,  III.  N the 
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the  analyfis  of  charcoal,  and  many  other  bodies  ; 
it  forms  fulminating  powder,  and  the  pow- 
der of  fufion.  An  infinite  number  of  che- 
mical operations  ,are  performed  by  it.  Phyli- 
cians  adminifter  it  very  frequently  as  cooling, 
fedative  diuretic.  In  the  arts,  its  ufes  are  alfo 
very  abundant,  and  there  are  great  numbers  in 
which  it  is  indifpenfable  ; it  is  the  bails  of  gun- 
powder ; it  is  ufed  in  the  treatment  of  metals  ; 
it  is  an  article  in  dyeing,  and  it  is  employed  for 
the  artificial  production  of  cold.  It  eflentially 
contributes  to  the  complete  combuftion  of  ful- 
phur,  and  the  formation  of  fulphuric  acid  ; and 
it  is  applied  for  falting  certain  animal  foods,  to 
which  it  gives  a red  colour.  By  detonation  of 
this  fait  with  charcoal,  tartar,  and  lees,  it  is 
ufed  to  make  the  black  and  white  fluxes  re- 
quired in  docimaftic  operations.  It  is  the  ma- 
terial and  the  fubjeCt  of  diftillation  of  aqua-for- 
tis.  We  fliall,  hereafter,  colled  a great  num- 
t her  of  circumftances  in  which  its  applications 

become  of  the  utmoft  importance. 


Species  III. 

Nitrate  of  Soda , 

A.  Synonymy;  Hjlory . 

i.  NITRATE  of  foda,  or  the  faturated 
combination  of  the  nitric  acid,  and  foda,  has 

been 


\ 
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been  named  cubic  nitre,  rhomboidal  nitre, 
nitrated  foda,  and  the  chief  obfervation  which 
has  been  made  refpeëting  it  is,  that  it  cannot  be 
ufed  like  common  nitre  for  the  preparation  of 
gunpowder. 


B,  Pkyf  cal  Properties  ; Natural  Hiflory* 

It  cryftallizes  in  rhomboidal  cubes,  or  in. 
prifms,  of  which  the  feétion  is  of  a rhomboidal 
form.  Its  tafte  is  cool,  and  rather  more  bitter 
than  that  of  nitrate  of  pot-afh 

3.  It  has  not  yet  been  found  in  nature. 

C,  Preparation . 

4.  It  is  prepared  in  the  laboratories,  by  di- 
rectly uniting  the  nitric  acid  with  foda,  or  by 
decompoling  the  muriate,  or  carbonate  of  foda 
by  that  acid.  When  it  has  the  form  of  rhom- 
boidal cryftals  it  is  very  pure, 

D.  Ad  ion  of  Caloric . 

5.  When  laid  upon  ignited  charcoal,  it 
{lightly  decrepitates  ; it  is  not  fo  fufible  as  the 
preceding  fait,  but  like  that  fait  it  is  decom- 
pofed,  leaving  its  bafe  pure  as  a refidue,  and  af- 
fording oxigen  gas  mixed  with  azote  gas* 


a 
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E.  ASlion  of  the  Air. 

6.  When  expofed  to  the  air,  it  becomes 
Eightly  moift,  and  foftens,  without  however  be- 
coming  totally  difiolvcd. 

F.  A Ellon  of  Water . 

7.  It  is  of  that  folubility  that  three  parts  of 
cold  water  take  up  one  of  the  fait.  Boiling 
water  diflblves  more  than  its  own  weight, 
though  lefs  than  of  the  nitrate  of  pot-alli  : con- 
fequently  though  it  cryftallizes  by  cooling,  it 
does  not  alford  fo  confiderable  a niafs  of  cryf- 
tals  by  this  procefs,  as  the  latter  fait.  Its  cryf- 
tallization  is,  however,  lefs  confuted  in  this 
cafe,  and  the  rhombs  are  more  evident  than  th# 
prifms  of  the  nitrate  of  pot- afin 

G.  Decompofition  ; Proportion  of  Principles , 

8.  It  is  fubjeét  to  the  fame  general  laws  of 
lecompofition  as  the  nitrate  of  pot-alh  ; but  it 
detonates  lefs  with  combuftible  bodies,  and 
burns  lefs  eafily,  and  completely.  The  various 
acids  act  upon  it  in  the  lame  manner  as  upon 
that  fait.  It  is  decompofed  by  barites,  which 
feparates  the  pure  loda.  It  abts  but  upon  a few 
of  the  fulphates. 


9 . The 
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9.  The  proportions  of  its  principles,  accord- 
ing to  Kirwan,  are — • 


Nitric  acid 

29 

Soda 

«9 

50 

Water 

21 

H.  lifts. 

10.  The  nitrate  of  fodais  of  no  ufe  ; its  pro- 
perty of  becoming  moift  in  the  air,  and  its 
flight  action  on  the  combuftibles,  prevent  its 
being  ufed  in  the  compofition  of  gunpowder. 
It  is  not  prepared,  except  in  chemical  labora- 
tories, and  has  not  yet  been  applied  to  any  life. 


Species  IV. 

Nitrate  of  Strontian . 

A.  Synonymy  ; Hiflory. 

1.  THIS  fait  having  been  known  only  a few 
years,  has  no  fynonimous  term  in  the  ancient 
language  of  chemiftry.  Melfrs.  Klaproth  and 
Hope  are  the  firft  who  mention  it.  Pelletier 
afterwards  fubjedted  it  to  fome  experiments  ; 
but  Citizen  Vauquelin  more  lately  examined  it 
in  December  1797,  and  afcertained  its  proper- 
ties with  much  more  care  than  had  been  before 
‘ufed. 


B.  Phyjical 


182 


NITRATE  OF  STR  ONT  I AN, 


B.  Phyfcal  Properties  ; Natural  Hijlory. 

2.  The  nitrate  of  ftrontian  cryftallizes  in 
octahedrons,  perfectly  fimilar  to  thofe  of  nitrate 
of  barites,  with  which,  for  a time,  it  has  been 
confounded.  Its  tafte  is  cool  and  penetrating, 
fomewhat  lefs  acrid  than  the  latter.  It  has  not 
yet  been  found  native. 

s C.  Preparation . 

3,  It  is  prepared  by  precipitating,  by  nitric 
acid,  the  fulphuret  of  ftrontian,  obtained  from 
the  fulphate  heated  with  charcoal,  or  by  dif- 
folving  the  carbonate  of  ftrontian  in  the  fame 
acid.  In  order  to  be  fatisfied  of  its  purity,  it 
Tpuft  be  obtained  in  the  form  of  oClahedrons, 


D.  Afltion  of  Caloric. 

4,  When  expofed  to  a fudden  heat  it  decre- 
pitates and  flies  in  pieces,  lofing  0,04  of  water, 
If  the  aCtion  of  the  heat  be  increafed,  it  foftens,  - 
{Veils  up,  and  emits  oxigen  gas  and  nitrous 
gas,  leaving  behind  the  cauftic  ftrontian.  This 
is  even  the  eafieft  and  molt  certain  method  of 
obtaining  this  earth,  and  very  pure.  This  ope- 
ration may  be  made  in  a crucible  of  a clofe 
grain  with  a cover,  choofing  it  fufftciently  large, 
that  the  nitrate  of  ftrontian  may  occupy  only 
half  its  capacity,  and  applying  the  heat  by  de- 
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grees,  in  order  that  the  fait  may  not  fwell  be- 
yond the  capacity  of  the  veffel.  The  ftrontian 
obtained  by  this  procefs,  adheres  but  weakly  to 
the  crucible,  and  is  eaiily  detached,  fo  that  the 
veifel  may  be  ufed  for  a number  of  times  in 
fucceffion.  One  hundred  parts  of  the  nitrate, 
decompofed  in  this  manner,  leave  0,47  of 
flrontiam 

E.  A Elion  of  the  Air. 

5.  The  nitrate  of  ftrontian  is  completely  un- 
alterable in  the  air, 

F.  Aclion  of  Water. 

6.  It  requires  four  or  five  parts  of  water,  at 
ten  degrees,  to  diffolve  it.  It  is  much  more 
foluble  by  heat  than  cold,  and  therefore  cry- 
ftallizes  by  cooling*.  In  order  to  give  it  a very 
regular  form,  its  folution  muft  be  evaporated 
till  a flight  pellicle  is  formed  at  its  fur  face,  af- 
ter which  it  muft  be  left  to  cool  flowly. 

G.  Decompofition  ; Proportion  of  Principles. 

7.  The  nitrate  of  ftrontian  is  little  adapt- 
ed to  burn  the  greater  number  of  combuftibles; 

O y 

it  fcarcely  affords  a few  fparks  on  ignited  char- 
coal. When  mixed  with  fulphur  and  charcoal, 
in  the  proportions  of  gunpowder,  though  the 
mixture  was  made  with  great  precifion,  and 
very  dry,  citizen  Vauquelin  obferves,  that  it 

does 
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does  not  burn  but  very  flowly,  throwing  out 
purple  fparkles,  and  affording  a fine  green  flame, 
undulating  on  the  furface  of  the  burning 
matter. 

8.  The  property  of  giving  a purple  colour  to 
flame,  which  diftingui flies  and  characterizes 
ftrontian,  is  not  obferved  in  the  nitrate  of  this 
earth,  unlefs  a fmàll  quantity  , of  this  fait,  in 
powder,  be  put  on  the  wick  of  a taper,  to  the 
flame  of  which  it  communicates  a very  lively 
purple  fliade. 

9.  The  habitudes  of  nitrate  of  ftrontian  with 
the  acids,  are  fimilar  to  thofe  of  barites.  The 
lulphuric  acid  decompofes  it  the  moft  eafily  and 
completely.  It  precipitates  its  folution  in  the 
form  of  pulverulent  fulphate  of  ftrontian.  It 
difengages  the  nitric  acid  by  diftillation.  The 
phofphoric  acid  decompofes  it,  partly  in  the 
cold,  and,  totally,  by  vitrification.  The  boracic 
acid  acts  in  the  fame  manner.  The  muriatic 
acid  decompofes  its  acid,  and  forms  muriate  of 
ftrontian  with  its  bafe. 

10.  Barites,  pot-aih,  and  foda,  completely 
decompofe  the  nitrate  of  ftrontian  in  the  dry, 
as  well  as  in  the  humid  way.  In  the  latter 
cafe,  if  the  folution  be  fufticiently  concentra- 
ted, the  ftrontian  is  depoftted  in  the  cryftal- 
line  form.  Lime,  magnelia,  ammonia,  alumine, 
ftlex,  and  zircone,  have  not  fingly  any  aCtion 
on  the  nitrate  of  ftrontian,  becaufe  this  earth 
has  more  attraction  for  the  nitric  acid  than  thefe 
bafes.  With  heat,  alumine  and  filex  feparate  a 

part 
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part  of  its  acid  undecompofed,  though  lefs  ea- 
fily  than  from  nitrate  of  pot-afh. 

1 1.  Citizen  Vauquelin,  by  various  analytical 
proceffes,  of  which  he  carefully  compared  the 
refults,  found  in  the  component  parts  of  the  ni- 
trate of  ftrontian  the  following  proportions  : 


Nitric  acid 

48,4 

Strontian 

* 

47,6 

Water 

4,0 

\ ’ H.  Ufes. 

12.  The  nitrate  of  flrontian  has  not  been 
applied  to  any  ufeful  purpofes.  Its  powder 
might  be  applied  to  give  a purple-red  colour  to 
artificial  fire-works. 


Species  XIII. 

Nitrate  of  Lime . 

A.  Synonymy  ; Hijlory . 

1.  THE  nitrate  of  lime  has  been  defignated 
under  the  names  of  calcareous  nitre,  earth  of 
falt-petre,  nitre  with  earthy  bafis,  nitre  with 
bafe  of  abforbent  earth,  Baldwin’s  phofphorus, 
and  mother  water  of  nitre.  Chemifts  have  long 
been  acquainted  with  this  fpecies  of  fait,  and 
examined  its  properties.  As  it  almoft  always 
accompanies  the  nitrate  of  pot-afh,  frequent 

occafions 
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occafions  have  prefen  ted  themfelves  of  treating 
it,  and  there  is  not  at  prefen t any  fait  which  is 
better  known, 

B.  Phyfical  Properties  ; Natural  Hijlory. 

' .. 

It  cryhallizes  in  fix-fided  prifms,  termi- 
nating in  very  long  and  acute  pyramids.  It 
frequently  is  found  in  the  form  of  long  ftriated 
grouped  needles,  of  a fatin  or  fiver  brilliancy. 
Its  tahe  is  acrid,  hot,  and  very  bitter. 

3.  It  is  very  abundant  among  the  falt-petre 
earths.  It  is  particularly  found  in  thofe  calca- 
reous hones  which  undergo  the  procefs  of  ni- 
trification. Thus  it  is,  that  moft  of  the  hones 
tiled  in  buildings  on  the  banks  of  the  Indre  and 
the  Loire,  contain  calcareous  nitrate  when  they 
are  nitrified,  and  require  fo  much  pot-afh  for 
the  treatment  of  their  lixivium.  It  is  alio 
abundantly  difperfed  in  the  plahers  and  ruins  of 
buildings.  It  is  never  found Jolid  and  cryhab 
Jized. 

C.  Extra  Pion  ; Preparation;  Purification. 

4.  Whenever  falt-petre  earths  are  lixivi- 
ated, this  fait  is  extracted  at  the  fame  time 
as  nitrate  of  pot-afh  ; but  it  is  not  for  the  puiv 
pofe  of  obtaining  it  that  the  work  is  under- 
taken. On  the  contrary,  the  aim  of  the  ope- 
rator is  to  feparate  this  lah,  and  the  more  accu- 
rate his  proceedings  are,  the  more  he  infulates 
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it  from  the  pure  nitre.  Accordingly,  this  cal- 
careous fait  is  obtained  from  the  fir  ft  boilings  in 
the  form  of  mother  water.  But  this  mother 
water,  though  confidered  by  many  chemifts  as 
compofed  of  calcareous  nitrate,  at  ieaft  for  a 
time,  is  very  far  from  containing  that  fait  in 
a Hate  of  purity.  It  alfo  contains  nitrate  of 
magnefia,  calcareous  muriate,  muriate  of  foda, 
and  colouring  matter.  Chemifts  do  not,  there" 
fore,  obtain  the  nitrate  of  lime  from  this  mo- 
ther water  ; they  prepare  it  exprefsly  from  its 
original  component  parts,  or,  as  they  exp  refs 
themfelves,  in  the  diredt  way. 

5.  For  this  purpofe,  native  carbonate  of  lime, 
of  the  pureft  kind,  namely,  calcareous  fpar,  is 
diffolved  in  nitric  acid.  The  folution  is  evapo- 
rated to  the  confidence  of  fyrup,  then  flowly 
cooled,  and  it  affords  the  nitrate  of  lime  in  its 
regular  cryftalline  form.  It  is  not  even  necef- 
fary  to  re-diffolve  and  cryftallize  it  a fécond 
time  in  order  to  have  it  in  the  pure  Hate,  for 
by  this  operation  it  polfeffes  the  perfedt  degree 
of  purity. 


D.  Aftion  of  Caloric. 

6.  The  nitrate  of  lime  is  very  fufible.  It 
flows  like  an  oil,  then  becomes  dry,  and  fre- 
quently  in  this  calcination  acquires  the  proper- 
ty of  emitting  light  in  the  dark.  For  this  rea- 
fon  it  has  been  improperly  named  Baldwin’s 
phofphorus.  By  ft  ronger  heat  it  is  decompoled, 
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emits  much  red  vapour,  oxigen  gas,  and  azote 
gas.  The  lime  remains  pure  and  cauftic  at  the 
bottom  of  tlie  diftillatory  vefiel.  It  has  been 
remarked,  that  a notable  quantity  of  nitrous 
vapour  is  difengaged  in  this  decompofrtion 
which  is  not  obferved,  or  is  much  lefs  percepti- 
ble in  the  decompofition  of  the  preceding  ni- 
trate. This  is  owing  to  the  lefs  powerful  adhe- 
fion  of  the  acid  to  the  lime,  than  to  the  bafis 
before  fpoken  of. 

E.  ABion  of  the  Air. 

. % ' ^ / 

7.  The  nitrate  of  lime  is  the  moft  delique- 
feent  of  all  the  faits.  By  a few  hours  expofure 
to  the  air,  it  flows  entirely,  and  is  therefore,  on 
fome  occafions,  ufed  in  chemiftry  to  dry  the 
gafe,  by  caufing  them  to  pafs  through  tubes 
which  contain  the  dried  nitrate  of  lime.  On 
account  of  the  prefence  of  this  fait  in  crude 
falt-petre,  this  article  attracts  the  moifture  of 
the  atmofphere,  and  fuch  nitre,  as  has  not 
been  well  refined,  but  ftill  contains  nitrate  of 
lime,  cannot  be  ufed  for  the  fabrication  of  gun- 
powder. 

F.  ABion  of  H ater. 

8.  This  fait  is  extremely  foluble  in  water. 
One  part  of  water  diflblves  four  parts  of  nitrate 
of  lime.  Boiling  water  diffolves  ftill  more,  fo 
that  the  water  of  its  own  cryftallization  is  fuf- 
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fie  lent  to  melt  it  by  the  flighteft  heat.  It  can» 
not  be  cryftailized  but  with  great  difficulty  ; 
its  thick  folution,  which  does  not  afford  cryf- 
tals,  will  frequently  become  folid  by  the  flighteft 
agitation  ; in  which  cafe  the  liquor  throws  out 
much  heat,  and  the  faline  body  depofited  is  ex» 
tremely  folid.  When  it  has  been  ftrongly  cal- 
cined, it  abforbs  and  folidifies  water  thrown 
upon  it,  at  the  fame  time  that  much  heat  is 
developed. 

\ 

G.  Decompojition  ; Proportion  of  Principles. 

9.  The  nitrate  of  lime  contains  fo  much 
water  in  its  cryftals,  that  it  is  ill  adapted  to 
maintain  the  combuftion  of  bodies.  When 
thrown  on  ignited  charcoal  it  extinguiflies  them 
at  the  fame  time  that  it  becomes  fluid.  It  does 
not  detonate  with  carbon,  or  with  fulphur,  nor 
with  the  metals  mixed  in  powder  with  it,  be- 
caufe,  when  thefe  mixtures  are  heated,  the  ni- 
trate of  lime  flows  and  moiftens  the  combufti- 
ble  fubftances.  By  calcination  it  envelopes 
thofe  fubftances,  and  produces  only  a few  feat- 
tered  fparkles  of  little  brilliancy. 

10.  The  acids  act  upon  it  like  the  other 
nitrates.  Concentrated  fulphuric  acid,  poured 
into  its  folution,  feizes  its  lime,  and  forms  a 
fulphate,  which  falls  down.  The  phofphoric 
acid  partly  decompofes  it  in  the  humid  way 
without  precipitating  it,  becaufe  it  forms  acid 

pholphate 
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phofphate  of  lime,  which  remains  diffolyed  ill 
the  nitric  acid  thus  feparated. 

11.  Barites,  pot-afh,  foda,  and  ftrontîan,  de» 
compofe  it  by  the  dry,  and  by  the  humid  way* 
In  the  latter  cafe,  each  of  tliefe  bafes  precipi- 
tates the  lime,  and  forms  faits,  which  remain  in 
folution  in  the  fluid.  Silex'  and  alumine  de- 
compofe  it  alfo  by  the  aôtion  of  caloric  and  dif- 
engage  the  nitric  acid.  This  fait  might  even 
be  ufed  to  obtain  aqua-fortis  ; and,  accordingly, 
the  diftillers  ufe  the  crude  nitre,  or  fuch  as 
is  loaded  with  mother  water  or  nitrate  of  lime, 
for  decora  poll  tion,  by  their  procefs  with  clay. 
Lime-water  often  affords  a precipitate  with  the 
calcareous  nitre,  which  feizes  the  folvent  of  the 
lime,  and  thus  caufcs  it  to  fall  down  ; but  it 
may  be  re-diffolved  by  the  addition  of  more 
water. 

12.  The  nitrate  of  lime  decompofes  all  the 
fulphates  by  double  elective  attraction,  except 
that  of  lime  ; particularly  the  fulphates  of  pot- 

<v 

afh,  foda,  ammonia,  and  magnefia  ; fulpliate  of 
lime,  which  falls  down,  is  conftantly  formed, 
and  the  nitrates  remain  in  folution  in  the  water, 

13.  The  analyfis  of  nitrate  of  lime  exhibits 
the  following  proportions  of  this  fait: 


Nitric  acid 

43 

Lime 

32 

Water 

25 

II.  U/es. 
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H.  Ufcs. 

14.  The  nitrate  of  lime  is  of  ufe  only  in  the 
experiments  of  chemiftry.  It  is  not  imme- 
diately ufed  in  the  arts.  No  other  experiments 
are  made  upon  it  but  fuch  as  tend  to  convert  it 
into  nitrate  of  pot-afh  by  decompofition  ; for 
which  purpofe,  either  pot-afh,  or  fulphate  of 
pot-afh,  is  ufed  in  the  falt-petre  works  or  re- 
fineries. It  might  be  ufed  for  affording  the 
aqua-fortis  of  commerce,  inftead  of  nitrate  of 
pot-afh,  which  is  much  more  valuable  and 
much  dearer.  The  mother  water  of  nitre  was 
formerly  ufed  for  extracting  by  evaporation  or 
precipitation,  what  was  called  the  magneha  of 
nitre.  But  this  being  a very  uncertain  and  bad 
medicine,  has  been  rejected,  fin  ce  the  true  mag» 
nefia,  precipitated  from  the  fulphate  of  that 
earth,  has  been  employed  exclufively. 


Species  VL 
Nitrate  of  Ammonia . 

A,  Synonymy  ; Hi/lory. 

1.  THE  nitrate  of  ammonia  has  been  deno- 
minated nitrous  ammoniacal  fait,  and  particu- 
larly inflammable,  or  detonating  nitre,  nitrum 
flammans.  It  was  more  efpecially  attended 
to  before  the  modern  diicoveries,  on  account 

of 
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of  the  kind  of  fpontaneous  inflammability  from 
which  its  lafl:  name  was  derived.  Citizen  Ber- 
the! let  has  more  particularly  attended  to  this 
fait  among  modern  chemifts,  and  has  moft  care» 
fully  fliown  its  characteriftic  properties.  From 
the  experiments  and  inquiries  of  this  fkilful 
chemifl  its  hiftorv  has  become  more  clear  and 

ir 

perfpicuous. 

B.  Phyfical  Properties  ; Natural  Hijlory. 

2.  It  cryftallizes  in  hexahedral  prifms,  ter- 
minating in  very  acute  pyramids.  It  is  often 
obtained  in  the  form  of  long  fi iky,  fatin-like 
threads,  foft,  and  elaftic.  Its  tafte  is  very 
acrid,  penetrating,  and  very  bitter.  Its  firft 
imprefflon  in  the  mouth  is  cold.  It  is  not 
found  native. 

3.  It  is  prepared  by  the  direct  union  of  nitric 
acid  and  ammonia  ; and  the  cryftalline  form  is 
given  by  evaporation  and  careful  cooling. 
When  well  prepared,  it  is  pure,  and  has  no  oc- 
cafion  for  fubfequent  treatment.  It  is  formed 
in  many  cafes,  wherein  the  nitric  acid  is  decom- 
pofed,  as  we  fliall  hereafter  obferve. 

D.  Aftion  of  Caloric . 

4.  The  nitrate  of  ammonia  is  very  fuflble 
in  its  water  of  cryftallization,  after  which  it 
becomes  dry  by  the  continuance  of  the  heat. 
By  an  increafe  of  temperature  it  takes  fire,  and 
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detonates  fpontaneoufly  ; and,  after  emitting  a 
white  flame  of  confiderable  brilliancy,  with 
fome  noife,  it  is  diffipated  totally  in  vapours  in 
the  atmofpliere,  at  the  fame  time  that  a percep- 
tible fmell  of  nitrous  acid  is  diffufed.  This 
fpecies  of  inflammation,  or  fpontaneous  detona- 
tion, takes  place  immediately  when  nitrate  of 
ammonia  is  thrown  into  a red-hot  veffel,  or 
even  a veffel  lefs  heated  than  this  temperature. 

5.  This  phenomenon  of  fpontaneous  inflam- 
mation, which  has  long  been  known,  and  caufed 
the  fait  to  be  called  inflammable  nitre,  induced 
chemifts  to  fufpect  that  the  volatile  alkali  con- 
tains fome  combuftible  matter.  Nothing  is 
more  eafy  to  be  underftood,  at  prefen t,  than, 
this  fpontaneous  inflammation,  when  we  reflect 
on  the  compofition  of  nitric  acid;  and  of  ammo- 
nia. The  hidrogen  of  this  lait  rapidly  unites 
with  the  oxigen  of  the  nitric  acid,  and  . a com* 
bullion  and  deflagration  is  effected 
dentation  of  the  latter  principle,  and  the  difen- 
gagement  of  the  matter  of  fire  ; water  is  form- 
ed,  and  azote  is  feparated  by  the  decompofition 
from  each  of  the  component  parts  of  the  fait; 

6.  Berthollet  has  proved  the  certainty  of  this 
theory,  by  diltilling  nitrate  of  ammonia  with 
great  care  in  a giafs  retort,  to  which  a receiver 
was  adapted,  having  a tube  plunged  beneath 
inverted  velfels  filled  with  water.  He  remarked 
that,  by  applying  a gentle,  and  graduated  heat, 
this  fait  is  decompofed  completely  without  in- 
flammation. The  product  of  this  anaiyfis  was 
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the  total  di (appearance  of  the  ammonia,  the 
formation  of  water,  the  difengagement  of  oxi- 
gen  gas  and  azote  gas  together,  with  a portion 
of  nitric  acid,  volatilized  and  diffolved  in  the 
water  of  the  receiver.  Sometimes  a fmall  quan- 
tity of  nitrate  of  ammonia  efcaped  without 
decompofition.  We  here  obferve,  that  the 
quantity  of  the  nitric  acid:  of  this  fait  is  greater 
than  was  required  to  decompofe  the  ammonia 
contained  in  it,  and  in  which  there  exifts  only 
one-fifth  of  hidrogen. 

7.  This  phenomenon,  well  underflood,  proves 
that  the  nitrate  of  ammonia  is  more  eafdy  de- 
compofed  than  volatilized,  and  that  it  cannot 
be  obtained  in  the  fublimed  ftate,  becaufe,  by 
the  re-action  of  its  component  parts,  it  be- 
comes deftroyed  before  the  temperature  is  ac- 
quired, which  is  neceiTary  to  reduce  it  totally 
into  vapour. 


E.  AS?  ion  of  the  Air. 

8.  The  nitrate  of  ammonia  attracts  the  hu- 
midity of  the  air,  and  completely  flows  by  its 
contact,  fo  that  it  cannot  be  kept  in  the  cryf- 
talline  form  unlefs  it  be  carefully  bottled  up. 
Its  line  cry  ft  a Is,  in  a very  dry  ftate,  ought 
to  be  put  into  capfules,  hermetically  clofed,  by 
glafs  covers. 
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F.  AElion  of  If  at  or. 

9-  Cold  water  diffolves  tlie  nitrate  of  am- 
monia fo  eafily,  that  two  parts  of  this  liquida  at 
ten  degrees,  are  fufficient  to  dilfolve  one  of  the 
faits.  Hot  water  takes  up  double  its  weight, 
and  it  cryftallizes  by  cooling.  If  the  cooling 
be  very  How,  and  carefully  managed,  the  ni- 
trate of  ammonia  affumes  a regular  form  ; if  it 
be  quick,  the  cry  fiais  are  final  1,  confufe.d,  and 
of  a fati n-like  appearance. 

G.  Decompqfition  ; Proportion  of  Principles, 

10.  The  nitrate  of  ammonia  detonates  with 
confiderable  rapidity  and  force  with  combufli- 
ble  bodies,  particularly  charcoal  and  lulphur. 
It  does  not,  however,  imitate  the  effebts  of 
gunpowder,  becaufe  it  is  always  too  moift.  In 
this  inflammation  there  exifts  a very  great  dif- 
ference between  the  fait  and  the  other  nitrates, 
that  is  to  fay,  the  bafe  of  this  fait  is  decompo- 
fed,  and  difappears,  as  well  as  the  acid,  where- 
as the  other  nitrates  leave  their  bafe  united,  or 
mixed  with  the  burned  combuftible  bodies. 

11.  In  the  decompofitions  which  the  acids 
are  capable  of  caufing  it  to  undergo,  the  muri- 
atic acid  re-acts  on  the  ammonia  in  proportion 
as  by  decompoling  the  nitric  acid  it  pafles 
to  the  oxigenated  flate.  The  acids  of  phof- 
phorus  and  borax  have  not  time  to  unite  with 
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its  bafe  bv  the  action  of  fire,  becaufe  the  calo- 
ric  effects  the  mutual  decompofition  of  its  two 
principles  before  thole  acids  can  combine  with 
the  ammonia. 

12.  All  the  bafes,  except  (ilex,  alumine,  and 
zircone,  have  an  action  upon  the  nitrate  of 
ammonia.  Barites,  pot-afli,  foda,  ftrontian,  and 
lime,  decompofe  it  completely,  by  uniting  with 
its  acid,  and  feparating  the  ammonia,  even  in 
the  cold,  and  by  firnple  trituration.  Magnefia 
decompofes  it  entirely  by  the  action  of  fire,  but 
only  decompofes  in  part,  in  the  humid  way;  in 
the  latter  cafe  a triple  fait  is  formed,  which  we 

hereafter  fpeak  of. 

13.  There  is  little  re-a6fion  between  moil  of 
the  fulphates  and  the  nitrate  of  ammonia. 
Thefe,  with  bafe  of  pot-afh  and  foda  alone,  are 
decompofed. 

14.  One  hundred  parts  of  nitrate  of  ammo- 
nia contain, 

Nitric  acid  46 

Ammonia  40 

Water  14 

15.  The  nitrate  of  ammonia  is  only  ufed  m 
chemical  experiments.  It  has  not  been  yet 
applied  either  in  medicine  or  the  arts. 
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Species  VII. 

Nitrate  of  Magnefia . 

A.  Synonymy  ; Hi/lory . 

I.  THE  nitrate  of  magnefia  has  been  deno- 
minated, nitre  with  bafe  of  magnefia,  magne- 
dan  falt-petre,  nitrated  magnefia.  Few  che- 
mifts  bave  examined  its  properties  ; according- 
ly it  is  yet  but  little  known.  Bergmann  bas 
given  the  moft  complete  hiftory  of  this  fait» 

B.  Phyjical  Properties  ; Natural  Hjflor y , 

■2.  This  fait  cryftallizes  in  four-fided  rhom- 
boidal  prifms,  of  which  the  fummits  are  ob- 
lique, or,  as  it  were,  truncated.  It  is  fre- 
quently obtained  in  the  form  of  frnall  needles 
united  in  bundles.  Its  take  is  penetrating  and 
bitter,  but  lefs  pungent  than  that  of  the  nitrate 
of  lime,  though  very  fimilar  to  it. 

3.  The  nitrate  of  magnefia  is  often  found 
mixed  with  that  of  pot-afh  in  ftieh  places  as 
contain  it,  and  from  which  it  is  extracted.  It 
is  contained  in  the  mother  waters  of  nitre,  and 
remains,  after  the  boiling  and  cryftallization  of 
this  fait,  mixed  with  the  nitrate  of  lime. 


C,  Preparation . 
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C.  Preparation. 

4.  Though  this  fait  is  found  native,  yet  as 
it  is  difficult  to  be  extrafted  In  a hate  of  purity, 
it  is  molt  commonly  prepared,  by  combining 
the  nitric  acid  with  magnefia,  and  giving  it  a 
cryftalline  form.  Its  purity,  theiefoie,  «.  epent  s 
on  that  of  the  materials  ufed  to  form  it. 


D.  JBion  of  Caloric . 

5.  The  nitrate  of  magnefia  is  fufible  by  fiie, 
and  dries  eafily  enough.  It  is  decompofed,  m 
a peculiar  manner,  Dy  continuing  tie  ea 
o-ives  out  only  a few  babbles  of  oxigen  gas, 
afterwards  nitrous  vapour,  and  then  undecom- 
pofcd  acid.  The  magnefia  remains  pure,  an 
infulated  in  this  decompofltion. 


E.  Aftion  of  the  Air. 

6 This  fait,  evaporated  in  the  air,  attracts 
humidity,  and  becomes  fluid,  though  flowly,  by 
expofure  to  the  atmofphere. 

F.  Atlion  of  Water. 

7.  The  nitrate  of  magnefia  is  extremely  fo- 
luble  in  water.  Only  one  part  of  water, 
at  ten  degrees,  is  required  to  diffolve  one  ot  t ns 
fait  ; by  heat  it  takes  up  more,  and  coniequent- 
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I y it  cryftaliizes  confided  ly,  and  almoft  in  a 
mafs,  by  cooling  its  folution.  In  order  to  ob- 
tain it  in  fine  cryftals,  its  lolution  muft  be  made 
without  heat,  and  expofed  in  a broad  veflel,  con- 
taining only  a fhallow  portion  of  fluid,  to  the 
fun  during  the  fine  days  of  fummer.  By  this 
treatment,  it  affumes  the  primitive  form  before- 
clefcribed. 


G.  Decompofition;  Proportions. 

8.  The  nitrate  of  magnefia  burns  combufti- 
ble  bodies  with  difficulty,  fcarcely  producing  a 
few  fcintillations  upon  ignited  charcoal.  In 
general,  it  does  not  detonate  with  combuftible 
bodies,  becaufe  it  is  decompofed,  and  lofes  its 
acid,  before  the  temperature  is  fufficiently  ele- 
vated to  produce  detonation. 

9.  The  earthy  and  alkaline  bafes  decompofe 
this  fait,  except  alumine,  zircone,  and  filex. 
The  magnefia  is  thrown  down  by  the  folution 
of  barites,  pot-afh,  foda,  ftrontian,  and  lime; 
and  the  nitric  faits,  formed  by  thefe  bafes,  re- 
main in  folution  in  the  fluid.  It  has  been  pro- 
pofed  to  precipitate  the  mother  water  of  nitre 
by  lime-water,  and,  in  fact,  this  is  one  method 
of  obtaining*  magnefia.  Ammonia  does  not  de- 
compofe  the  nitrate  of  magnefia  but  in  part, 
and  forms  a triple  fait  with  the  nitrate  of  am- 
monia, and  that  of  magnefia. 

10.  The  nitrate  of  magnefia,  like  many  of  the 
preceding  nitrates,  decompofes  lèverai  fpecies 

of 
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of  fulphites.  It  unites  in  the  form  of  triple 
fait  to  the  nitrate  of  ammonia.  It  is  often  pre- 
cipitated from  its  folution  by  that  of  nitrate  of 
lime  when  the  latter  is  concentrated,  becaufe 
this  deprives  the  nitrate  of  magnefia  of  its  wa- 
ter. It  may  even  be  made  to  cryftallize  by 
this  pro  cels. 

11.  Bergmann  gives  the  following  propor- 
tions of  nitrate  of  magnefia. 


Nitric  acid 

43 

Magnefia 

27 

Water 

30 

H.  U/es. 

12.  The  nitrate  of  magnefia  is  yet  of  no  ufe5 
except  in  chemical  experiments.  It  is  fome- 
times  applied  to  afford  magnefia  by  précipita» 
tion. 


Species  VIII. 

A mmoniaco-Mt agnejian  N it  rate. 

A.  Synonimy  ; Hiflory. 

' 1.  THIS  triple  fait  has  been  only  a fe\y 

years  difeovered  ; it  was  firft  pointed  out  in 
1790-  It  had  no  name  in  the  ancient  lan- 
guage, becaufe  it  was.  in  fact,  unknown. 


B.  Phyfical 
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B.  Phyf  cal  Properties  ; Natural  Hifiory. 

2.  It  is  not  known  whether  this  fait  exiffs  in 
nature.  It  is  probable,  thg£  it  forms  part  of  the 
mother  waters  of  nitre,  extracted  from  putrid 
animal  matters,  or  artificial  nitre  beds. 

3.  We  have  yet  very  few  notions  of  the  dif- 
tind  chara&ers  of  this  fait.  Its  tafte  is  bitter, 
aeiid,  and  ammoniacal.  We  know  that  it  often 
has  the  form  ot  f ne  needled  prifms,  and  is  ca- 
pable of  cryftallizing. 

C.  Preparation. 

4.  It  is  prepared,  by  partly  decompofng  the 
nitrate  of  ammonia  by  magnefia,  or  nitrate  of 
mag  ne  fa  by  ammonia,  and  directly  uniting  the 
Solutions  of  the  nitrate  of  ammonia,  and  nitrate 
oi  magnefia.  1 his  laft  method  af  ords  the  fait 
m a fate  of  purity,  in  cryftals,  which  fall  down 
in  a fhort  time  after  the  mixture. 

D.  A cl  ion  of  Caloric. 

5.  The  ammoniaco-magnefi an  nitrate  is 
fightly  inflammable,  when  fuddenly  heated.  By 
doev  heat,  in  ciofe  veffels,  it  affords  a portion 
of  oxigen  gas,  azote  gas,  water  more  abundant 
than  it  contained,  with  nitrous  vapour,  and  ni- 
tric acid.  The  imalleft  trace  of  ammonia  is  not 
found;  the  refdue'is  pure  magnefia. 


E.  Aftion 
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E.  A Sion  of  tht  Air . 

6.  Though  compofed  of  two  deliquefccnt 
faits,  it  is  much  lefs  fo  than  either;  being  much 
more  permanent  in  the  air,  though  it  is  difpofed 
to  attract  moifture. 


F.  A Sion  of  Water. 

7.  It  is  rather  lefs  folubie  than  the  two  faits 
which  form  it.  Eleven  parts  of  water  diflolve 
it  at  ten  degrees,  and  boiling  water  takes  up  a 
larger  quantity.  It  cryftallizes  by  cooling. 

G.  Decompojition ; Proportion  of  Principles. 

» 

8.  In  the  phenomena  of  its  decompofition, 
no  other  characters  appear  than  what  arife 
from  its  alteration  by  the  bafes  which  require 
to  be  deferibcd  in  this  place.  Ammonia  pro- 
duces no  effect  ‘upon  it.  Magnefia,  by  heat, 
drives  off  the  ammonia,  and  forms  a pure  mag- 
nefian  nitrate  for  refidue.  Pot-aih,  foda,  ba- 
rites, ftrontian,  and  lime,  completely  decompofe 
it  by  the  dry,  and  by  the  humid  way.  When 
this  eryftallized  fait  is  triturated  with  either  of 
its  bafes,  ammonia  is  difengaged.  By  lixiviating 
the  mixture,  the  new  faits  are  taken  up,  and 
the  magnefia  remains  at  the  bottom.  When 
one  of  the  folutions  of  thefe  bafes  is  poured  into 
a folution  of  this  fait,  the  magnefia  falls  down 

at 
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at  the  fame  time  that  an  ammoniacal  odour  is 
difengaged. 

9.  Accurate  experiments  have  ihown,  that 
the  ammoniaco-magnefian  nitrate  confifts  of 
about  four  parts  of  nitrate  of  magne  fia,  and  one 
part  of  nitrate  of  ammonia,  or  more  exaétly, 

Nitrate  of  magnefia  0,78 
Nitrate  of  ammonia  0,22 

H.  Ufes. 

10,  No  ufe  has  hitherto  been  made  of  the 
ammoniaco-magnefian  nitrate.  It  is  fcarcely 
known  to  chemifts. 


Species  IX„ 

'Nitrate  of  Glucine . 

A.  Synonimy  ; Ilijlory. 

au 

1.  THE  force  with  which  the  nitric  acid 
a6ts  as  a folvent  of  the  earths  in  analyzation, 
and  the  facility  which  thefe  folutions  prefent, 
when  examined  by  the  various  re-agents,  ren- 
dered them  very  ufeful  in  the  hands  of  Citizen 
Vauquelin  to  afcertain  the  properties  of  glu- 
cine ; confequently,  the  nitrate  with  this  bafe, 
is  the  befi:  known  of  all  the  faits  which  are 
compofed  of  it. 


B,  Phyfecal 
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B.  Pkyfical  Properties. 

✓ 

£.  The  nitrate 'of  glucine  does ‘not  affame 
the  cryffalline  form,  at  leaft,  in  the  manner  of 
a great  number  of  other  faits.  It  is  either  puff 
verulent,  or  in  a tenacious,  or  dudtile  mais.  Its 
tafte  is,  at  firff,  very  fac  charme,  but,  at  laft, 
aftringent.  We  cannot  forefee  that  it  exifts  in 
nature. 

> ' 

Ç.  Preparation. 

3.  It  is  prepared,  by  diffolving  very  pure 
glucine  in  the  pure  nitric  acid  to  faturation, 
This  folution  is  kept,  in  order  to  be  fubjedted 
to  different  experiments,  or  it  is  concentrated 
by  evaporation,  or  carried  to  the  dry  and  pul- 
verulent ffate,  by  a gentle  well- man  aged  heat, 

<v 

D.  ABion  of  Caloric. 

4.  The  nitrate  of  glucine  foftens  by  heat, 
and  foon  melts.  When  the  adtion  of  the  heat 
is  increafed,  it  eafily  becomes  decompofed,  its 
acid  becomes  feparated  into  its  two  .gafeous 
parts,  and  the  bafe  remains  alone  in  a ffate  of 
purity. 


E.  A [Hop 
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E*  A Pion  of  the  Air. 

6.  This  fait  ftrongly  attracts  humidity. 
When  expofed  to  the  air,  it  foftens  in  a few  in* 
liants,  and  foon  afterwards  becomes  intirely 
fluid.  It  may  be  ufed,  like  the  nitrate  of  lime, 
to  dry  the  gafes. 


F.  A Bi&ti  of  Water , 

. IT  is  very  foluble  in  water,  and  adheres  io 
ftrongly  to  the  fluid,  that  it  has  not  yet  been 
obtained  in  the  cryftalline  form,  fo  that  it  can- 
not be  dried  without  difficulty.  In  the  latter 
caie,  it  aft times  the  form  of  a thick,  pally,  duc- 
tile mafs,  refembling  honey.  This  faline  patte 
fpeeoiiy  becomes  liquid  by  expofure  to  the  air. 


O.  Deco  mp  oft  io  n ; Proportion  oj  its  Principles. 

7.  The  nitrate  of  glucine  is  not  completely 
decompofed,  except  by  the  fulphuric  acid,  fo 
that  it  is  well  afcertained  that  the  nitric  acid 

occupies  the  fécond  rank  in  the  attractions  of 
this  earth. 

8.  Among  the  falifiahle  bafes,  there  are  only 
alumine,  zircone,  and  filex,  which  do  not  fepa- 
late  the  glucine.  I he  two  other  earths  effedt 
its  precipitation  as  well  as  the  alkalis.  Pot- 
afh  and  foda  rediffolve  glucine  which  they  fepa- 
rate,  when  added  in  excefs.  In  this  refpedf  the 

j*  * 

° earth 
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earth  refembles  alumine.  The  difference  is, 
hoy/ever,  obfervable,  becaufe  it  is  neceffary  ta 
add  a greater  quantity  of  alkali  to  dilfolve  it 
than  that  which  is  neceffary  to  diffolve  alumine. 
Ammonia  precipitates  it  entirely  without  dif- 
folving  it.  This  fait  is  too  aqueous  to  fufe  upon 
ignited  coals,  or  to  in  dame  combuftible  bodies. 

9>  The  nitrate  of  gluciné  affords,  with  alco- 
hol, charged  with  the  foluble  matter  of  the 
nut-gall,  a floculent  precipitate  of  a brown- 
yellow  which  immediately  falls  down.  It  is 
eafily  diftinguiflied  from  the  nitrate  of  alumine, 
which  it  confiderably  refembles,  not  only  by 
means  of  the  precipitate  laid  mentioned,  but  alfo 
becaufe  it  does  not  fall  down  by  the  oxalic 
faits,  or  the  foluble,  tartareous,  and  Pruffian 
faits,  whereas,  the  nitrate  of  alumine  is  imme- 
diately precipitated  by  thofe  re-agents. 

10.  In  order  to  afeertain  ftill  more  the  dif- 
ference between  glucine  and  alumine,  we  may 
decompofe  nitrate  of  alumine,  by  heating  it 
with  pure  glucine.  The  alumine  falls  down. 
On  decanting  the  fluid,  and  precipitating  it  by 
carbonate  of  pot-afh,  and  afterwards  diffolving 
the  precipitated  glucine  in  fulphuric  acid,  and 
treating  this  folution  with  pot-afh,  alum  is  not 
obtained. 

1 1.  1 hough  the  nitrate  of  alumine  is  the  heft 
known  of  all  the  faits  formed  by  this  earthy 
bafis,  its  proportions  are  not  yet  determined, 
and  Citizen  Vauquelin  afferts  only,  that  it  re- 
quires 
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quires  rather  more  glucine  than  alumine,  to 
faturate  the  fame  dofe  of  nitric  acid. 

H.  Ufes. 

1£.  It  may  be  eafdy  imagined,  that  a fait, 
fo  lately  difeovered  as  nitrate  of  glucine,  can- 
not  yet  have  been  applied  to  any  ufe. 


Species  X. 

Nitrate  of  Alumine . 

A.  Synonimy  ; Hijiory. 

1.  THIS  fait,  in  the  ancient  language,  was 
called  nitre  of  clay,  nitrous  alum,  nitrated  clay. 
It  has,  hitherto,  been  little  examined,  and  che- 
mifts  are  almoft  univerfally  contented  to  ob- 
ferve,  that  it  takes  the  gelatinous  form  inftead 
of  cryftallizing,  and  that  its  tafte  is  aftringent 

B.  Fhyf  cal  Properties  ; Natural  Hijiory. 

2.  The  nitrate  of  ammonia  has  the  form  of 
plates,  or  thin,  foft,  pliable  flakes,  or  little 
brilliants,  of  an  auftere  tafte,  and  always  acid. 
It  reddens  blue  vegetable  colours.  It  has  not 
yet  been  found,  native. 


C,  Preparation . 


$08 
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C.  F reparation. 

3.  It  is  always  a product  of  art  which  lorms 
it  directly,  by  combining  ammonia  with  nitiic 
acid.  It  is  obferved  in  its  preparation,  that  it 
is  impoffible  to  neutralize  the  acid  or  this  fait , 
the  alumine  never  conceals  .the  propel  ties  and 
tafte  of  the  acid,  and  is  not  diffolved  but  with 
difficulty.  Accordingly  it  is  cry ftallizable  with 
great  difficulty,  and  not  eaiily  obtained  e\en  in 
the  form  of  flakes.  It  often  has  that  of  a gela- 
tinous mais. 

D.  ASlion  of  Caloric, 

4.  The  adherence  of  its  two  principles  is  fo 
weak,  that  caloric  feparates  them  with  the  gieat- 
eft  facility.  "W  hen  the  nitrate  of  alumine  is 
heated  in  clofed  veffels,  the  nitric  acid  is  ob- 
tained without  decompolition,.  and  the  alumine 
foon  remains  pure,  and  iniulated. 


E.  A A ion  of  the  Air . 

5.  It  is  deliquefcent,  and  preferves  a con 
fiant  foftnefs,  and  humidity  in  the  air. 


F.  A SU  on  of  Water. 

6.  Its  folubility  cannot  be  efti  mated,  be- 

caufe  the  fmalleft  quantity  of  water,  which  can 

be 
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be  added,  gives  it  the  vifcid  and  gelatinous 
ftate.  It  is,  as  it  were,  accidentally,  and  by  eva- 
porating with  great  precaution,  that  it  may  be 
obtained  in  the  form  of  plates,  from  its  folution 
at  the  firft  moment  of  its  cooling,  or  during  the 
progiefs  of  its  evaporation.  It  often  affames 
the  form  of  a tremulous  mafs,  refembling  an 
opal-coloured  jelly,  with  little  tranfparency. 

G*  Decomposition  ; Proportions , 

7.  It  fcarcely  ever  caufes  combuftible  mat- 
ters to  burn  with  flame,  and  never  with  detona- 
tion, on  account  of  the  water  which  it  retains 
in  great  abundance.  It  is  decompofed  very 
fpeedily  by  the  fulphuric  acid  which  difengages 
the  nitric  acid,  and  by  the  muriatic  acid  which 
caufes  the  nitric  acid  to  pafs  to  the  nitrous 
ftate,  and  it  becomes  difengaged  in  the  form  of 
oxigenated  muriatic  acid.  All  the  bafes,  ex- 
cept filex  and  zircone,  decompose  it,  and  fepa- 
rate  the  alumine  by  feizing  its  acid.  It  appears, 
that  pot-afh  and  ammonia  are  capable  of  unit- 
ing m fm all  proportions,  and  converting  it  into 
a tuple  fait  like  alum,  but  I have  not  clearly 
obferved  this  property.  The  proportions  of  its 
principles  are  unknown. 


H.  lifts. 

8.  The  nitrate  of  alumine  is  yet  of  no  ufe. 


/ 
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Species  XL 
Nitrate  of  Zircone . 

A.  Synonymy;  Hi  for y, 

1.  THE  nitrate  of  zircone  can  have  no  fy- 
noniiny  in  the  fcience,  becaufe  it  was  long  un- 
known even  after  the  eftablifhment  of  the  new 
nomenclature.  We  are  indebted  to  M.  Kla- 
proth for  its  clifcovery.  Citizens  Guyton  and 
Vauquelin  examined  it  after  the  inventor. 

B.  Phyfcal  Properties. 

2.  It  is  never  feen  in  any  other  form  than 
that  of  fin  all  capillary  filky  needles  ; its  tafte  is 
ftyptic  ; and  it  has  not  been  found  native. 


C.  Preparation: 

' 3.  It  is  prepared  by  directly  uniting  zircone 
with  the  concentrated  nitric  acid,  in  order  that 
a flight  evaporation  only  may  be  neceflaiy  toi 
obtaining  it  in  the  cryftaUized  ftate. 

D.  A Sion  of  Caloric. 

4.  No  nitrate  is  more  decompofable  by  fire 
than  this.  If  the  folution  of  this  fait  be  heat- 
ed  a fhort  time,  as  for  evaporation,  the  nitric 

4 acid 
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acid  may  be  fmelled  in  its  exhalation,  and  tlie 
earthy  bafe  becomes  precipitated  from  the  fluid. 
A complete  precipitation  may  even  be  obtained 
by  boiling  this  folution  for  a time.  In  this 
t’haraéter,  zircone  refembles  filex,  which,  when 
dilfolved,  or  fufpended  in  acids,  on  account  of 
its  extreme  divifion,  is  feparated  by  the  mere 
adtion  of  caloric. 


E.  ASiion  of  the  Air. 

' \ 

5.  The  nitrate  of  zircone  is  deliquefeent 

F.  A SI  ion  of  Water . 

6.  It  is  very  foluble  in  water,  and  very  dif- 
ficult to  be  obtained  in  cryftals,  on  account  of 
its  eafy  decompofition. 

G.  Decompoftion  ; Proportion  of  Principles. 

7.  It  does  not  detonate  with  combuftible  bo- 
dies, but  burns  them  (lowly  like  the  nitric  acid 
alone.  The  fulphuric  and  muriatic  acids  de- 
co rnpofe  it  very  eafily  ; the  firft  renders  its  fo- 
lution turbid,  and  precipitates  the  fulphate  of 
zircone  ; the  fécond  changes  its  acid  into  ni- 
trous acid.  All  the  bafes  decompofe  it  with  the 
greateft  fpeed,  and  feize  its  acid,  at  the  fame 
time  that  they  throw  do\yn  its  earth  more  or 
lefs  pure.  It  is  not  known  whether  it  can  form 
triple  faits,  nor  in  what  manner  it  a£cs  on  various 

P 2 ' fpecies 
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fpecies  of  fulphates.  The  proportions  of  its- 
component  parts  are  alfo  unknown, 

H*  Vfes . 

8.  This  fait,  which  is  very  fcarce  on  account 
of  the  difficulty  of  procuring  zircone,  cannot 
be  employed  in  any  ufeful  purpofe.  It  has  not 
even  yet  been  prepared  in  fufficient  abundance, 
to  afcertain  its  principal  properties.  The  no- 
tions we  have  of  it,  are  fcarcely  fufficient  to  dif~ 
tinguifh  it  from  the  other  nitrates,  and  to  affign 
its  fpecffic  characters. 


>*4"  ,i  - 

Article  V. 

Genus  IV. 

Earthy  and  Alkaline  Nitrites , 

Section  L 

Concerning  the  Generic  Characters  of  thefc 

Salts . 

* ( » 

1.  THE  faits,  which  are  known  by  the  name 
of  nitrites,  not  having  been  known  before  the 
period  of  the  methodic  nomenclature,  we  had 
abfolutely  no  idea  of  their  exigence,  or  the  dif- 
ference between  them  and  the  nitrates.  It  was 
not  until  the  time  that  the  nitrous  acid  was  pre- 

cifely 
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cifely  diftinguiffied  from  the  nitric  acid,  that 
philofophers  began  to  be  aware,  that  faits  of  a 
different  nature  from  the  nitrates,  muft  exift  in 
the  combinations  of  the  nitrous  acid  with  the 
bales.  Neverthelefs,  Bergmann  remarked  in 
1775,  that  the  acid  of  nitre,  in  that  ftate  which 
he  fuppofed  to  be  phlogifficated,  muft  form  faits 
different  from  thofe  which  it  affords  in  its  or- 
dinary ftate  ; and,  accordingly  in  his  table  of 
elePive  attrapions,  he  prefents  thefe  faits  as 
phlogifficated  nitres. 

2.  It  is  not  difficult  to  comprehend  why  the 
nitrates  have  long  been  unknown,  and  why, 
even  now,  though  their  exiftence  has  been  ad- 
mitted for  more  than  twenty  years,  particularly 
in  the  French  doctrine,  their  properties  are  yet 
almoft  entirely  unknown.  We  cannot  obtain 
them  but  by  one  fmgle  procefs,  of  which  the  in- 
fluence was  formerly  unfufpePed.  We  can 
never  fucceed  by  directly  or  immediately  unit- 
ing the  nitrous  acid  to  the  alkaline  and  earthy 
bafes,  as  is  done  with  the  fulphureous,  phofpho- 
reous,  and  other  acids.  I have  elfewhere  ob- 
ferved,  and  muft  here  repeat,  that  if  an  alkali,  or 
earth,  be  brought  into  contaP  with  the  pureft 
nitrous  acid,  or  the  fmoking  nitrous  vapour, 
this  bafe,  which  does  not  unite  with  it  but  de- 
compofes  it,  abforbs  the  portion  of  nitric  acid 
which  it  contains,  and  difengages  the  nitrous 
gas,  or  oxide  of  azote;  fo  that  after  lofmg  its  red 
colour  in  the  very  aP  of  this  abldrption,  the 
gas,  which  remains  will  become  again  ruddy  by 

the 
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the  addition  of  oxigen  gas.-  By  this  procefs, 
therefore,  in  whatever  manner  we  operate,  or 
whatever  bafe  we  may  take,  we  can  never  obtain 
any  thing  but  a nitrate,  on  account  of  the 
ftronger  attraction  between  thefe  bafes,  and  the 
nitric  acid,  compared  with  that  which  exifts 
between  the  latter  and  the  nitrous  oxide. 

3.  We  cannot  obtain  the  nitrites,  but  by 
partly  decompofing  the  nitrates,  and  depriving 
them  of  a portion  of  the  nitric  oxigen  by  the 
a6t ion  of  caloric.  In  this  cafe,  the  true  nitrites 
remain,  provided  the  heat  be  not  carried  be- 
yond the  proper  point;  for  then  the  nitrous 
vapour  tends  to  be  difengaged,  as  we  havefeen 
in  the  nitrates,  of  which  the  bafes  are  weakly 
adherent  to  the  faline  combination.  Neither 
can  we  fabricate  the  nitrites,  by  attempting  to 
unite  to  the  nitrates,  an  excefs  of  nitrous  ox- 
ide, or  nitrous  gas,  which  they  are  not  fufeep- 
tible  of  abforbing,  becaufe  their  nitric  acid  has 
more  attradion  for  the  bafes  than  for  this  ox- 
ide. It  is  on  account  of 'this  (ingle  mode  of 
preparation,  that  I place  them  immediately  af- 
ter the  nitrates  of  which  they  are  only  modill- 
cations* 

4.  As  few  chemifts  have  hitherto  been  em- 
ployed in  the  comparifon  of  the  nitrites  and  the 
nitrates,  or  have  inquired  into  the  art  of  prepar- 
ing them,  we  do  not  yet  poffefs  a certain  and 
uniform  procefs  for  obtaining  them  in  a conftant 
hate.  What  has  been  done,  is  reducible  to  the 
treatment  of  the  nitrates  in  open  or  clofed  vef- 

fel$, 
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it'lSj  for  the  reparation  of  a portion  of  ox i gen 
gas;  and  urging  them  in  this  manner  until,  by 
the  contact  of  concentrated  acid,  even  the  nitric 
acid  itlclf,  a ruddy  vapour  is  difengaged  with 
ftrong  effervefcence.  In  clofe  veffels  they  may 
be  confidered  as  having  acquired  that  ftate,  at 
the  moment  when  a trace  of  red  vapours  fuc- 
ceeds  the  ox i gen  gas  in  the  apparatus  of  its 
diftillation.  Hence,  it  is  better  to  prepare  them 
by  diftillation  in  glafs  retorts,  than  by  fimple 
calcination  in  crucibles. 

5.  Though  they  have  been  little  examined, 
and  are  frill  imperfectly  known,  the  observations 
made  on  feveral  calcined  nitrates,  which  have 
manifeftly  paffed  to  the  ftate  of  nitrites,  will 
enable  me  to  delcribe  their  generic  hiftory. 
They  are  more  or  Ids  cryftallizable  ; they  have 
the  cool  tafte  like  the  nitrates,  but  more  acrid, 
and  manifeftly  nitrous  when  held  for  a time  in 
the  mouth.  When  treated  by  f re,  fome  of  them 
are  completely  decompofed  into  oxigen  gas, 
and  azote  cars,  the  fécond  time  more  abundant 
than  in  the  decomposition  of  the  nitrates; 
others  give  out  their  nitrous  acid,  and  afford, 
from  the  firft  imp  ref lion  of  caloric,  a ruddy  va- 
pour which  eafdy  diftinguiffics  them  from  the 
nitrates  treated  in  the  fame  manner. 

6.  They  abforb  gafeous  oxigen  with  diffi- 
culty; that  which  is  liquid  is  Tome  what  more 
eafily  abforbed;  but  they  are  not  converted  into 
nitrates  except  with  great  difficulty,  and  in  the 
courfe  of  time.  .It  appears  that,  in  every  cafe 

of 
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of  natural  nitrification,  the  nitrites  are  formed 
before  the  nitrates,  and  that  thefe  laft  are  not 
perfeét,  until  they  have  been  expofed  for  length 
of  time  to  the  air.  This  fa6t  is  of  great  import- 
ance to  be  verified,  refpecling  the  hate  of  the  faits 
which  compofe  artificial  or  natural  nitre  beds, 
at  the  commencement  of  the  formation  of  nitre 
in  thofe  fubftances.  We  fee,  that  under  this 
point  of  view,  the  nitrites  differ  much  from  the 
fulphites  which  abforb  oxigen  much  more  ra- . 
pidly.  In  general,  the  nitrites  are  deliquefcent. 

7.  They  promote  combuftion  lefs  effectually 
than  the  nitrates,  on  account  of  the  lefs  quan- 
tity of  oxigen  which  they  contain,  and  the 
greater  quantity  of  azote  which  is  difengaged 
by  the  action  of  caloric.  Accordingly  they 
prefent  only  a weak  detonation  with  com  buffi  - 
ble  bodies. 

8.  They  are  very  foluble,  and  produce  cold 
during  their  folution,  are  more  foluble  at  a higher 
temperature,  and  cryftallize  by  cooling.  They 
aCton  the  metallic  oxides,  in  theffame  manner  as 
the  nitrates,  and  do  not  exhibit  any  perceptible 
difference  in  this  refpedt. 

q.  Aloft  of  the  acids,  even  the  nitric,  except 
the  carbonic,  decompofe  the  nitrites,  and  drive 
off  the  nitrous  acid.  The  concentrated  acids, 
particularly  the  fulphuric,  difengage  a confi- 
derable  and  very  red  denfe  vapour  immediately  ; 
the  concentrated  nitric  acid  produces  the  fame 
effect,  which  proves  a very  evident  difference 
between  the  nitrites,  and  the  nitrates.  The 

muriatic 
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muriatic  acid,  when  ufed  to  feparate  the  nitrous, 
does  not  pafs  to  the  oxigenated  ftate,  and  the 
oxigenated  muriatic  acid  does  not  change  them 
into  nitrates,  as  it  changes  the  fulphites  into 
fulphates,  becaufe,  though  decompofable  by  the 
nitrous  gas,  it  is  known  that  it  is  not  decom- 
pofed  by  this  acid  fat u rating  the  nitric  acid  ; 
this  very  diftinét  aétion  of  the  acids  on  the  ni- 
trites, compared  to  that  which  they  exercife  on 
the  nitrates,  is  fufficient  alone  to  ferve  as  a 
neric  character. 

]0.  The  falihable  bafes  have  different  habi- 
tudes with  the  nitrites,  according  to  their  fpe*- 
cies,  and  this  is  relative  to  the  difference  of  at- 
traction they  exert  on  the  nitrous  acid  ; we  muff, 
neverthelefs,  add,  that  filex  and  alumine  favour 
the  decompofition  of  nitrites,  and  the  difengage^ 
ment  of  their  acid  ftill  more  than  they  do  that 
of  the  nitrates,  on  account  of  the  ftrono*  attrac- 
tion  they  exert  on  their  bafes  which  adhere  lefs, 
and  are  more  di  fen  gaged. 

11.  The  action  of  the  nitrites  on  the  ful- 
phates, the  fulphites  and  the  nitrates  has  not 
yet  been  afeertained.  There  are,  no  doubt, 
many  triple  unions,  and  decompofitions  by 
double  elective  attractions  between  all  thefe 
laits,  but  they  have  not  been  examined.  The 
nitrites  are  not  yet  of  any  ufe. 

1 2.  W ith  regard  to  the  number  and  difpofition 
of  the  fpecies  which  compofe  this  genus,  the  few 
accurate  notions  we  yet  poffefs,  refpedting  their 
properties,  do  not- allow  us  to  follow  a method 
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with  the  fame  certainty  as  with  regard  to  mo  ft 
of  the  other  genera.  We  ihall,  therefore,  con» 
tent  ourfelves,  by  following  the  analogy  with 
Bergmann,  and  prefent  them  here  in  the  fame 
order  as  the  nitrates  : 

1.  Nitrite  of  barites. 

2.  Nitrite  of  pot-afli. 

3.  Nitrite  of  foda, 

4.  Nitrite  of  ftrontian; 

5.  Nitrite  of  lime. 

6 Nitrite  of  ammonia. 

7.  Nitrite  of  magnefia. 

B.  Ammoniaco-magnefian  nitrite, 

9»  Nitrite  of  glucine. 

10.  Nitrite  of  alumine. 

it  ' ' 

1 1.  Nitrite  of  zircone, 

< - • ; ■ ' ' - o 


Section  V. 

Concerning  the  Specific  Char  0,61ers  of  the 
Earthy  and  Alkaline  Nitrites . 

Species  I. 

Nitrite  of  Barites. 

1.  THIS  fait  has  not  yet  been  examined. 
It  is  knqwn  merely  that  when  the  nitrate  of  ba- 
rites is  decompofed  in  porcelain,  or  earthen  re- 
torts, 
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torts,  as  is  done  to  obtain  this  earth  very  pure 
and  cauftic,  if  the  operation  be  interrupted  after 
having  extracted  about  a third  of  the  oxigen 
gas  which  the  fait  is  capable  of  affording,  that 
which  remains  behind  affords  very  red  vapours 
by  the  addition  of  concentrated  fulphuric  acid^ 
it  is  the  nitrite  of  barites. 


Species  II, 

Nitrite  of  Pot-AjK 

1.  THIS  fpecies  is  the  beff  known,  or  rather 
the  leaf!  unknown  of  the  nitrites.  When  nitre, 
or  the  nitrate  of  pot-aft,  has  been  boiled  for  a 
time  in  a crucible,  or  retort,  the  refidue  is  de- 
liquefccnt  and  acrid.  It  converts  blue  vegeta- 
ble colours  to  green,  attracts  the  moifture  of  the 
air,  does  not  detonate  with  combuftible  bodies 
but  weakly,  and  affords  red  denfe  vapours  by  the 
contabf  of  the  concentrated  fulphuric,  or  even 
the  nitric  acid,  the  muriatic  acid,  the  phof- 
phoric  and  fluoric  acids.  For  this  reafon,  if  fufed 
nitre  be  diffilled  with  the  fulphuric  acid,  the 
product  is  always  obtained  more  or  lefs  red. 
We  alfo  fee,  that  if  in  the  preparation  of  crys- 
tal mineral  of  the  ftops  the  nitre  be  kept  fome- 
what  too  long  fufed,  it  will  partly  be  converted 
into  nitrite.  As  to  the  reft  we  are  not  acquaint- 
ed with  either  the  peculiar  form,  folubility,  at- 
traction, or  proportion  of  principles  of  this  fait. 

It 
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It  is  not  even  known,  whether  it  be  not  variable 
in  its  compofition  ; and  the  prefent  occafion  is 
the  firft  in  which  it  has  been  arranged  among 
the  faits  in  the  fyftematic  works  of  chemiftry,  as 
well  as  the  other  fpecies  of  nitrites.  It  cannot 
yet  be  of  any  ufe,  unlefs  we  fhould  confider  its 
property  of  affording  nitrous  acid,  by  diftilla- 
tion  with  the  fulphuric  acid,  as  of  that  de- 
scription. 


Species  III. 

Nitrite  of  Soda. 

!•  THIS  is  hill  lefs  known  than  the  two  pre- 
ceding, though  it  has  been  afeertained  that, 
like  them,  it  exifts  after  the  partial  decompofi- 
tion  of  nitrate  of  foda  by  heat.  It  has  not  yet 
been  afcei  tamed  that  its  properties  are  different 

from  thofe  pointed  out  in  the  hiftory  of  the 
genus. 


Species  IV. 

..  ('■ 

Nitrite  of  Strontian. 

1.  I IIIS  fait  has  not  been  examined  * but  we 
knov/  that  it  exifts,  when  the  nitrate  of  ftron- 
tianhas  been  half  decompofed,  and  that,  at  this 
period,  by  treating  it  with  acids,  a very  denfe 
and  ruddy  vapour  is  difengaged, 

Species 
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Species  V, 

Nitrite  of  Lime < 

1.  THOUGH  the  nitrite  of  lime  has  not 
been  examined,  feveral  facts,  which  belong  to 
the  hiftory  of  the  nitrate  with  this  balls,  may 
ferve  to  ilio  w fome  of  its  properties.  When  this 
fait  has  been  heated  until  it  has  afforded  fome 
bubbles  of  oxigen  gas,  there  remains  a true  cal- 
careous nitrite  which  turns  blue  vegetable  co- 
lours to  green,  and  emits  much  red  vapour  by 
the  contaG  of  the  acids.  It  even  appears,  that 
it  is  in  this  hate  what  conftitutes  the  pliofpho- 
rus  of  Baldwin,  that  is  to  fay,  after  this  cal- 
ci nation  and  femi-decompofition,  it  is  luminous 
for  fome  time  in  the  dark. 


Species  VI. 

Nitrite  of  Ammonia , 

1.  THOUGH  I reckon  the  nitrite  of  am- 
monia among  the  fpecies  of  this  genus,  yet,  as 
it  cannot  be  prepared  but  by  heating  the  nitrate 
of  the  fame  bafe,  it  muff  be  difficult  to  obtain 
it  before  the  decompofition  of  that  fait  ; or 
probably  it  may  not  be  obtained  in  this  way,  if 
the  temperature,  for  that  purpofe,  iliould  be 

higher 
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higher  than  is  neceffary  for  its  total  decompofi- 
lion.  This  remains  to  be  proved  by  experi- 
ment. 


Species  VII. 

Nitrite  of  Magnejia . 

1.  THE  nitrite  of  magnefia  is  equally  un- 
known though  it  fhould  feem  to  be  very  eafily 
prepared,  becaufe  the  nitrate  of  this  bafe  is 
decompofed  fpeediiy,  and  affords,  after  the  ap- 
plication of  heat,  red  vapours  by  the  addition  of 
other  acids. 


Species  VIII. 

A m monicico-M agn efia n N i trite . 

I.  THIS  fpecies,  like  the  nitrite  of  ammonia, 
is  admitted  in  this  place  by  fimple  'analogy,  be- 
caufe all  the  magnefian  and  ammoniacal  faits 
have  the  property  of  uniting  in  triple  com- 
pounds. But,  as  it  cannot  be  prepared  but  by 
heating  the  ammoniaco-magnelian  nitrate,  it  is 
poflible  that  the  portion  of  the  nitrate  of  ammo- 
nia which  it  contains  may  be  decompofed  by  fire, 
before  there  can  be  any  formation  of  fimple  ni- 
trite* 

Species 
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Species  IX, 

Nitrite  of  Glucine. 

î.  THERE  is  reafon  to  think  that  the  nitrate 
of  glucine,  which  is  eafily  decompofable  by  fire, 
mult  pafs  to  the  nitrite  of  glucine  before  its  total 
decompolition.  But  no  obfervations  have  yet 
been  made  on  this  point  ; a circumftance  lefs 
remarkable  than  with  regard  to  molt  of  the 
other  faits,  becaufe  the  faline  compounds  of 
glucine  have  been  very  lately  known. 


Species  X, 

Nitrite  of  Alumine . 

L THIS  fait  probably  exilts  only  under  pe- 
culiar circumltances,  becaufe  the  operation  of 
heat  on  the  nitrate  of  alumine,  which  is  necef- 
fary  to  form  it,  difen  gages  the  nitric  acid  unde- 
compofed.  Perhaps  the  folution  of  the  nitrate 
of  alumine,  in  which  the  acid  adheres  fo  (light- 
ly, and  always  in  excefs,  is  capable  of  abforbing 
the  nitrous  gas,  and  pafs,  by  that  means,  to  the 
Rate  of  nitrite.  This  has  not  yet  been  tried. 


Species 
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Species  XL 

’ S’ 

Nitrite  of  Zircone. 

It  is  no  lefs  difficult  to  form  a notion  of 
the  preparation  of  nitrate  of  zircone,  by  the 
proeels  of  decomposing  the  nitrate  by  fire  ; for 
mere  ebullition,  continued  ' for  a time,  is  fuf~ 
ficient  to  precipitate  zircone  from  its  Solution. 
But  the  flight  attraétion  of  this  bafe  for  the 
nitric  acid,  permits  us  to  believe,  that  nitrous 
gas,  if  added  to  the  folution,  might  unite 
therewith,  and  change  its  acid  into  nitrous 
acid,  and,  confequently,  the  nitrate  into  ni- 
trite. From  this  fhort  description  refpedting 
ihefe  fpecies  of  nitrites,  we  fee  the  examination 
of  their  properties  will  open  a new  path  of 
refearch  for  chemifts. 


Article  VL 

* * 

Genus  V. 

Earthy  and  Alkaline  Muriates. 

Section  L 

On  the  Generic  Characters  of  thefe  Salts , 

1.  THE  falls  denominated  muriates  in  the 
methodical  nomenclature  of  modern  chemiftry, 
becaule  they  are  formed  of  the  muriatic  acid 
united  to  bafes,  formerly  bore  the  almoft  ex- 

clufive 
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elufive  name  of  faits,  becaufe  the  principal  fpç- 
cies  of  this  important  genus  is,  in  fad,  the  firft 
known  fait,  the  fait  by  excellence,  that  which 
has  given  its  name  to  all  the  others.  They 
have  alio  been  often  defignated  by  the  names 
of  marine  faits.  It  was  natural  that  this  ge- 
nus fhould  have  been  ftudied  with  the  utinoft 
attention,  on  account  of  the  great  ufe  which 
is  made  of  feveral  of  its  fpecies  ; it  is  alfo  long 
fmce  moil,  or,  at  leaf,  the  moft  ufeful,  feries 
of  the  muriates,  has  been  particularly  known 
to  fome  extent.  It  is  particularly  fmce  the 
commencement  of  the  eighteenth  century  that 
it  has  been  made  the  objed  of  much  invef- 
tigation,  though  it  was  not  till  towards  the 
year  1745,  that  by  thu labours  of  Duhamel  and 
Mar  g raff,  the  bale  of  marine  fait  was  dif- 
tinguifhed  with  accuracy  from  pot-afh,  or  ve- 
getable alkali.  After  this  capital  period  in  the 
hiftory  of  the  muriates,  the  various,  and  more 
or  Ids  analagous  fpecies  of  marine  faits  have 
been  fucceffively  examined,  and  to  the  prefent 
time,  chemical  knowledge  has  been  inceflantly 
augmented  by  the  numerous  experiments  to 
which  tliefe  faits  have  given  rife. 

Cj 

2.  The  muriates  moftly  exift  in  nature  ; fome 
of  them  are  found  in  the  folid  form  of  foffls  in 
the  interior  parts,  of  the  globe  ; fome  are  met 
with  diffolved  in  the  waters  which  they  mine- 
ralize. They  are  likewife  extracted  from  orga- 
nic vegetable,  or  animal  fubftances,  diffolved 
particularly  in  the  fluids  of  thole  living  beings. 
Vol.  III.  Q From 
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From  thefe  various  dates,  whether  they  are  tak- 
en  from  the  earth,  or  extracted  from  the  waters 
by  fpontaneous  or  artificial  evaporation,  they 
are  purified  by  diffolving  them  in  other  water, 
and  by  feparating  them  from  it  by  a careful 
evaporation,  or  by  gradual  cooling.  There 
are  feveral  fpecies  which  are  not  afforded  by 
nature,  but  are  artificially  prepared  by  various 
methods. 

3.  Although  the  phyfical  properties  vary  in 
the  genera,  and  are  real  fpecific  characters,  there 
are,  never thelefs,  fome  which  are  fufficiently 
confiant,  permanent,  to  caufe  them  to  be  con- 
fidered  as  kinds  of  generic  indications  ; fuch, 
in  the  muriates,  is  the  faline  tafte,  more  or 
lefs  clear,  either  pure  or  mixed  with  a fort  of 
bitternefs,  acridity,  pungency,  &c.  which  is, 
neverthelefs,  governed,  or  furpaffed,  in  fome 
degree,  by  that  of  common  marine  fait. 

4.  Light  does  not  fenfibly  aCt  upon  the  mu-/ 
liâtes  ; caloric  caufes  them  to  decrepitate,  melt, 
and  fublime  ; therè  are  even  fome  fpecies  which 
it  decompofes,  and  from  the  bafes  of  which  it 
feparates  the  acid  : in  this  refpefit,  however,  it  is 
obferved,  that  the  extreme  volatility  of  this  acid 
is  Angularly  corrected  by  its  union  with  moft 
of  the  earths  and  alkalis,  and  that  it  is  retained 
in  thefe  combinations  with  fuch  force  as  fre- 
quently to  prevent  its  being  detached  by  the 
highefi  temperature.  There  is,  confequently, 
in  this  point,  a very  great  difference  between 
the  nitrates  and  the  muriates,  as  the  former  are 

fo 
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fo  eafily  decompofed,  while  almoft  all  the  latter 
refill  the  greateft  heat* 

5.  Oxigen  and  azote  have  no  action  upon 
the  muriates,  and  the  kind  of  alteration,  to 
which  fome  fpecies  are  lubjeCl  in  the  air  (parti- 
cularly  the  cleliquefcence  which  characterizes 
moll  of  them,  while  it  is,  as  was  remarked,  the 
efflorefcence  which  diftinguilhes  the  nitrates)  is 
only  in  confequence  of  the  water  which  is  dif- 
folved  or  precipitated  from  the  atmofphere. 

No  combuftible  body  affords  any  action 
upon  the  muriates  ; this  is  one  of  the  moll  evi- 
dent and  remarkable  characters  of  this  kind  of 
fait  : in  this  refpeCt  they  differ  much  from  the 
fulphates,  which  burn  thefe  bodies  on  palling  to 
the  Hate  of  fulphures,  and  from  the  nitrates  which 
inflame  them  by  being  decompofed  in  their  acid, 
and  reduced  to  their  bafe.  It  is  already  known, 
that  it  is  to  this  complete  inertia  on  combufti- 
ble bodies,  that  the  prefent  profound  ignorance 
relative  to  the  nature  of  the  muriatic  acid  is  to 
be  attributed.  However  ftrongly,  and  for 
whatever  length  of  time,  the  muriates  may  be 
heated  with  thefe  bodies,  they  do  not  undergo 
any  change.  We  are,  however,  accuflomed  t# 
fay,  that  thefe  faits  have  the  property  of  aug- 
menting the  energy  of  the  heat  ; and  it  is  for 
this  purpofe  that,  in  fome  manufactures,  they 
throw  handsful  of  marine  fait  into  the  cal- 
drons or  furnaces  ; but  it  will  be  feen  in  its 
hillory,  that  the  effects  it  produces  are  owing* 

Q q to 
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to  another  caufe  than  its  decompofition,  and  its 
pretended  energy  upon  combuftible  bodies. 

7.  All  the  muriates  are  foluble  in  water,  and 
there  is  not  a tingle  fpecies,  as  in  the  fulphates 
and  fid  phi  tes,  while  h refufe  to  combine  with 
this  body,  and  partake  of  its  liquidity.  They  are 
nearly  all  obtained  cryftallized,  either  by  tlowly 
evaporating  their  folutions,  -or  by  letting  them 
cool,  with  more  or  lefs  precaution.  Moft  of 
the  muriates  give  to  the  water  which  diffolves 
them,  the  property  of  becoming  hot,  and  vo- 
latilized at  a greater  or  lefs  temperature,  beyond 
twenty-four  degrees. 

8.  The  metallic  oxides  have,  in  general,  but 
little  action  upon  thefe  faits  ; fome  of  thofe 
burned  bodies,  however,  have  the  property  of 
decompofmg  the  muriates,  of  uniting  with 
their  acid,  and  of  difen  gaging  a more  or  lefs 
abundant  part  of  their  baies.  It  will  fpeedily 
be  feen,  that  this  procefs  is  employed  with  ad- 
vantage to  effect  the  decompofition  of  the 
muriate  of  foda,  and  obtain  its  bafe  feparated* 
This  laft  manner  of  aCting  is  often  favoured  by 
caloric, 

9.  Several  acids,  and  particularly  the  fub 
phuric  and  nitric,  have,  at  all  the  temperatures, 
a greater  attraction  for  the  bales  than  the  muri- 
atic, fo  that  they  decompofe  the  muriates  by 
taking  poffeflion  of  their  bafes,  and  by  difen- 
gaging  their  acid  with  greater  or  lefs  activity  ; 
and  as  the  latter  has  the  property  of  readily 
taking  the  gafeous  form,  hence  proceeds  the 

rapid 
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rapid  effervefcence,  and  kind  of  Sparkling  and 
crepitation  which  accompanies  this  difengage- 
ment  of  the  muriatic  acid.  It  may  be  con- 
ceived, that  on  making  this  decomposition  in 
clofed  veffels,  the  acid  may  be  collebted,  and  it 
is  thus,  in  fact,  that  the  muriate  of  foda  is 
treated,  for  the  purpofe  of  obtaining  the  muria- 
tic acid,  as  will  be  feen  in  its  hiftory. 

10.  The  nitric  acid,  on  de.compofing  the 
muriates,  pafles  to  the  ftate  of  nitrous  acid, 
and  caufes  the  muriatic  acid  to  pafs  to  the  ftate 
of  oxigenated  muriatic  acid.  This,  however, 
is  not  a method  of  obtaining  that  acid  pure, 
and  the  procefs  was  formerly  recommended  only 
for  preparing  fol vents  of  gold,  which  will  be 
Spoken  of  in  another  place.  There  remain  nk 
trates,  after  the  decomposition  of  the  muriates 
by  the  nitric  acid. 

11.  The  phofphoric  acid  decompofes  a final! 
part  of  fome  muriates  in  cold,  and  decompofes 
them  all  by  heat,  as  the  boracic  acid  alfo  does. 
The  Sulphureous  acid,  the  nitrous  acid,  the  fliir 
oric  acid,  and  the  carbonic  acid,  do  not  affect 
thefe  Salts.  The  metallic  acids  often  decom- 
pose them,  as  will  be  Shown  in  the  articles  ap- 
propriated to  the  metals.  The  muriatic  acid 
does  not  adhere  to  the  muriates,  none  of  which 
can  be  brought  even  to  the  ftate  of  acidulous 
fait. 

12.  The  faliftable  bafes,  in  relation  to  their  re- 
ciprocal attractions  for  the  muriatic  acid,  a 6t  in 
a different  manner  according  to  the  fpecj.es.  It 
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is  only  neceffary  to  remark,  in  general,  that 
filex  and  alumine,  particularly  the  former,  are 
capable  of  altering  and  decompofmg  moft  of 
the  muriates,  and  of  difengaging  their  acid,  or 
combining  with  their  bafes  in  a vitreous  or 
fern  i- vitreous  ftate. 

1 3.  The  effects  that  the  muriates  may  pro- 
duce upon  feme  fulphates  or  nitrates,  belong 
only  to  fome  fpecies,  according  to  the  nature 
of  which  they  differ,  and  muft  be  comprifed 
among  the  fpecihc  charaélers. 

14.  Though  the  number  of  common  muriates 
be  not  more  confiderable  than  in  the  other  gene» 
ra  of  faits,  they  are  fo  very  advantageous  in  the 
arts,  and  in  various  branches  of  human  induf- 
try,  and  even  thofe  which  are  not  immediately 
employed  are  fo  frequently  combined  with  thofe 
that  are,  and  it  is  fo  important  to  determine  the 
influence  exadly,  that  almoft  all  the  fpecies 
merit  particular  attention,  and  they  may  be 
reckoned  among  the  faline  matters,  which,  as 
.they  render  the  greateft  fervice  to  mankind, 

are  moft  worthy  of  being  ftudied. 

15.  I diftinguifh  twelve  fpecies  of  earthy 
and  alkaline  muriates,  which  I difpofe  in  the 
following  order,  by  taking  for  the  ordinary 
principle  of  this  difpofition  the  attradion  of 
the  bafes  for  the  muriatic  acid. 

1.  The  muriate  of  barites. 

2.  The  muriate  of  pot- afin 

3.  Tiie  muriate  of  foda. 

4*  The  -muriate  of  ftrontian. 

5.  The 
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5.  The  muriate  of  lime. 

6.  The  muriate  of  ammonia. 

7.  The  muriate  of  magnefia. 

8.  The  arnmoniaco-magnefian  muriate, 

9.  The  muriate  of  glucine, 

10.  The  muriate  of  alumine. 

11.  The  muriate  of  zircone. 

12.  The  muriate  of  filex. 

Thefe  twelve  fpecies  of  muriates  being  nei- 
ther equally  interefting,  nor  equally  well  known, 
we  thall  dwell  particularly  upon  thofe  which 
are  moft  ufeful,  as  has  been  done  in  other 
genera. 


Section  VI. 

Of  the  Specific  Characters  of  the  Earthy  and 

Alkaline  Muriates . 

Species  L 

Muriate  of  Barites . 

A.  Synonymy  ; Hi/lory. 

1.  THE  muriate  of  barites,  or  faturated  uniorç 
of  muriatic  acid  and  barites,  has  been  denomi» 
nated  marine  fait,  with  baje  of  ponderous  earth , 
ponderous  marine  fait , muriated  or  falited  ba- 
rites. Bergmann  was  the  firft  who  made  it 
known,  after  Seheele,  fmce  which  but  little 

has 
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lias  been  added  to  what  has  been  obferved 
by  thofe  celebrated  chemifts,  and  all  thofe  who 
have  examined  it,  have  done  fcarcely  any  thing 
more  than  confirm  the  facts  announced  by  thofe 
learned  Swedes, 

c..', 

B.  Phyfcal  Properties  ; Natural  Hiftory. 

•2.  The  primitive  form  of  this  fait,  accord* 
mg  to  Citizen  Haiiy,  is  a right  prifrn  with 
fquare  bafes  ; its  integrant  particle  is  of  the 

fame  figure.  It  has  two  varieties  in  its  cry- 
flallization.  The  one  is  the  muriate  of  ba- 
rites, fub-pyramidal,  or  in  tables  ; the  other 
is  obtagonal,  or  formed  of  two  odlagon  faces, 
furrounded  on  each  fide  by  eight  trapeziums* 
Its  tafte  is  pungent,  harfb,  acrid,  and,  as  it 
were,  metallic.  It  is  one  of  the  molt  heavy 
faits  that  we  are  acquainted  with.  It  has 
not  been  met  with  in  nature,  though  there  is 
reafon  to  think  it  exifts.  Bergman n afferts, 
however,  that  he  has  difcovered  it  in  fome 
mineral  waters  in  Sweden. 

C.  Preparation;  Purification. 

3.  The  procédés  which  have  been  hitherto 
mofily  employed  for  preparing  the  muriate  of 
barites,  which  is  very  ufeful  as  a re-agent  in 
the  laboratories  of  chemiftry,  are  reduced  prin- 
cipally to  two.  The  one  conflits  in  deconi- 
pofing  the  folution  of  hidrogenated  fulphuret  of 

barites, 
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barites,  formed  by  heating  the  native  fulphate 
of  this  bafe  with  charcoal,  by  means  of  the 
muriatic  acid.  The  fulphur  is  precipitated  ; 
the  folution  is  then  diftilied  till  a flight  pellicle 
is  formed  on  the  fur  face  of  the  liquor,  and  it  is 
left  to  cool  flowly,  for  the  purpofe  of  obtaining 
the  cryftals.  It  often  happens  that  a fmall  quan- 
tity of  fulphur,  which  had  remained  fufpended  in 
the  liquor,  or  a depofition  of  fulphu  rated  hidro- 
gen,  during  the  evaporation,  interpoles  between 
the  cryftalline  laminæ  of  this  fait,  where  it  forms 
yellow  fpots,  which  are  eaflly  diftinguiihed  to 
be  a foreign  body.  In  order  to  purify  it,  it  is 
neceflary  to  diffolve  it  in  water,  and  caufe  it  to 
cryftallize  a fécond  time,  after  having  boiled  its 
folution,  to  collect  and  feparate  the  whole  of 
the  fulphur,  and  after  having  Altered  it  when 
almoft  cold.  Sometimes  alfo,  the  fulphate  of 
barites,  containing  iron,  affords  the  muriate  of 
this  metal,  together  with  the  muriate  of  barites, 
To  have  the  latter  pure,  the  former  is  feparated 
from  it  by  calcining  the  latter  in  a crucible, 
fo  that  there  remains  only  an  oxide  of  iron, 
which  is  not  foluble  in  water,  while  the  muriate 
of  barites,  being  indecompofable,  readily  dif- 
folves  in  this  liquid. 

4.  The  other  procefs  is  praétifed  upon  the 
native  carbonate  of  barites  : it  is  fufficient  to 
dilTolve  it  in  the  muriatic  acid,  and  to  eva- 
porate the  folution.  This  method  is  but  feldom 
employed  in  France,  becaufe  the  carbonate  of 
barites  has  not  yet  been  found  there,  while  the 

fulphate 
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fulphate  of  barites  is  very  abundant,  If  the 
firft  of  thefe  faits  can  be  found,  its  immediate 
folution  in  the  muriatic  acid  would  be  far  pre- 

ferable  to  the  procefs  ufed  at  prefen t. 

« 

P.  A 8, ion  of  Calorie . 

5.  The  muriate  of  barites  is  icarcely  altera- 
ble by  heat  ; it  decrepitates,  lofes  the  w^ater  of 
its  cryftallization,  becomes  dry,  is  reduced  to 
dull,  and  at  laft  melts  ; but  a very  high  tem- 
perature is  neeeffary  to  produce  this  latter 
effeéh  The  greateft  heat  does  not  decompofe 
this  fait. 

E.  ABion  of  Air . 

5.  It  is  perfedtly  unalterable  in  the  air  ; it 
neither  changes  in  its  tranfparence  nor  its  hard- 
nefs  ; it  does  not  attraét  the  humidity  of  the 
atmofphere,  and  is  preferved  itfelf  with  all  its 
properties. 

F.  ABion  of  Water . 

7.  The  muriate  of  barites  is  tolerably  folm 
ble.  Five  or  fix  parts  of  water  are  fufficient  to 
diffolve  one  of  this  fait.  Boiling  water  dif- 
folves  rather  more  of  it,  and  leaves  a part  to 
cryflallize  by  cooling.  It  is  neeeffary,  how- 
ever, to  evaporate  the  liquor  fufficiently,  and 
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to  give  it  rather  a thick  confidence,  in  order  to 
obtain  a proper  crydallization. 


G,  Decompojition  ; Proportion  of  Principles . 

8.  This  fait  is  the  lead  decompofable  of  all 
the  muriates  ; no  combuftible  body  alters  it,  or 
changes  its  nature  ; it  does  not  even  ferve  to 
accelerate,  nor  to  increafe  combudion.  The 
fulphuric  and  nitric  acids  only  are  capable 
of  decompodng  it  ; the  former,  added  to  the 
folution  of  the  muriate  of  barites,  abundantly 
feparates  in  the  form  of  fulphate  of  barites,  the 
heavied  and  lead  foluble  of  all  the  faits.  This 
precipitation  is  fo  fenfible,  that  water  which 
holds  0,0002  of  fulphuric  acid,  gives  a very 
vidble  precipitate,  by  a drop  of  folution  of  mu- 
riate of  barites,  and  even  0,00009  of  this  acid, 
didolved  in  water,  afford,  in  a few  minutes,  an 
evident  cloud  by  the  addition  of  this  fait.  The 
nitric  acid  alfo  decompofes  the  muriate  of  ba- 
rites, and  forms  a precipitate  in  the  concen- 
trated folution  of  this  fait,  becaufe  the  nitrate  of 
barites  is  one  half  lefs  foluble  than  the  muriate. 

9-  No  bafe  is  capable  of  decompodng  this 
fait,  becaufe  barites  is  the  fubdance  that  has 
the  greated  attraction  for  the  muriatic  acid.  It 
will  be  feen  hereafter,  that  the  alkaline  bafes 
cannot  act  upon  this  fait,  except  in  proportion 
as  they  are  combined  with  fome  acid,  even  a 
weak  one,  which  attracts,  on  its  part,  the 
baritic  earth. 


10.  The 
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10.  The  muriate  of  barites  decompofes  all 
the  fulphates,  the  folutions  of  which,  together 
with  its  own,  give  a very  abundant  precipitate 
of  baritic  fulphate.  Thefe  precipitates  are  fo 
fenfible,  that  the  fmalleft  quantity  of  theie  ful- 
pirates,  in  immenfe  volumes  of  water,  form  a 
very  apparent  cloud. 

11.  The  muriate  of  barites,  which  may  be 
analyzed  by  calcination,  applied  to  the  preci- 
pitation effected  by  the  fulphuric  acid,  is  conn 
pofed  of  100  parts, 


Barites 

60 

Muriatic  acid 

24 

Water 

16 

H.  Vf  es. 

12.  The  muriate  of  barites  is  one  of  the 
nioft  ufeful  and  molt  certain  re-agents  that  can 
be  employed  in  chemiftry,  for  difcovering  the 
prefence,  and  e ft  i mating  the  quantity  of  ful- 
phuric acid  contained  in  any  liquors,  or  wa- 
ters whatever,  as  well  as  of  the  fulphates  which 
are  diffolved  in  them.  When  nitric  or  muri- 
atic acid  is  fubmitted  to  the  experiment,  care 
ought  to  be  taken  that  the  concentrated  hate 
of  thefe  acids,  and  that  of  the  folution  of  the 
fait,  do  not  produce  deception,  by  effedting  a 
precipitation  of  nitrate  of  barites  on  the  one 
part,  or  of  muriate  of  barites  on  the  other. 
This  fact  may  be  afeertained,  by  diluting  the 
folutions  with  water  which  diffoives  the  nitrate, 

QÏ 
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or  the  muriate,  and  which  does  not  touch  the 
fulphate  of  barites. 

The  muriate  of  barites  was  firft  propofed  by 
Crawford,  in  England,  as  a very  aètive  folvent 
in  fcrophulous  difeafes  ; it  is,  at  prefent,  em- 
ployed in  France  with  evident  fuccefs  ; but  it  is 
necelfary  that  it  fhould  be  very  pure,  and  well 
feparated  from  every  metallic  matter.  As  the 
carbonate  of  barites  is  likewife  a very  adtive 

C/ 

poifon,  the  g re  at  eft  precaution  mu  ft  be  taken  in 
the  medical  adminiftration  of  this  fait. 


Species  II. 

Muriate  of  Pot-Ajh . 

A.  Synonomy  ; Hi/lory. 

1.  THE  muriate  of  pot-afh  was  firft  known 
by  the  name  of  febrifuge  fait  of  Sylvius , be- 
caufethis  profelfor  at  Leyden,  had  recommend- 
it  as  a fpecific  in  fevers.  It  has  alfo  been  de- 
nominated digeftive  fait , regenerated  marine 
fait  at  an  cpocha,  at  which  its  bafe  was  con- 
founded with  that  of  marine  fait,  or  foda. 
Bergmann  gave  it  the  name  of  falite  vegetable 
alkali.  It  has  been  well  known  for  thefe  laft 
fifty  years. 


B.  Phyfcal 
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B.  Phyfcal  Properties  ; Natural  liiflory . 

£.  This  fait  cryftallizes  in  regular  cubes,  or 
in  rectangular  parallelopipedons  ; it  has  a faline 
and  bitter  tafte  ; and  is,  therefore,  ealily  diftin- 
guidied  from  the  muriate  of  foda,  which  with 
the  fame  cryltalline  form  has  a faline,  free  and 
pure  tafte,  without  any  mixture  of  bitternefs. 

3.  It  is  feldom  found  among  foffils  ; it  is, 
however,  faid  to  exift  in  feveral  excavations 
near  Beauvais,  and  in  feme  mineral  waters  of  the 
department  of  the  Seine-inferieure,  and  Calva- 
dos* It  is  extracted  in  confiderable  abundance 
from  the  adiés  of  a great  number  of  vege- 
tables, into  which  it  appears  to  have  been  drawn 
by. the  roots  that  have  attraéled  it  from  the 
earth.  It  is  alfc  found,  though  not  nearly  fo  ofe 
ten,  in  animal  liquors,  and  particularly  in  milk, 

/ — 

C.  Preparation  ; Purification. 

i 

4.  Though  it  maybe  obtained  by  analyz- 
ing the  adies  of  vegetables,  yet,  as  it  is  in  this 
cafe  very  impure,  and  much  mixed,  it  is  mod 
commonly  prepared  in  laboratories,  by  a direct 
combination  of  the  muriatic  acid  with  pot-adi, 
or  by  de'compofing  the  deliquefcent  muriates 
with  pot-adi.  The  folution  is  evaporated  till 
a pellicle  appears,  and  by  afterwards  leaving 
it  to  cool  gradually,  or  elfe  expofed  to  fpon- 
taneous  evaporation  by  the  contact  of  the 

aiil 
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'air,  the  fait  is  obtained  in  pure  and  regular 
cry  fiais. 


D.  A Elion  of  Caloric. 

5.  The  muriate  of  pot-afh,  expofed  to  heat, 
decrepitates,  breaks,  lofes  its  cryftalline  form, 
is  reduced  to  powder,  and  lofes  nearly  0,08 
of  its  weight  of  water  by  this  calcination*^ 
At  the  infiant  it  begins  to  redden,  it  melts, 
and  flows  ; if  it  be  ftill  farther  heated,  it  vo- 
latilizes in  a white  fmoke,  which  is  the  fait 
itfelf,  without  alteration.  If  it  be  fuddenly 
cooled,  when  well  melted,  it  coagulates,  and 
cracks  at  its  furface  in  feveral  final!,  fquare,  and 
parallel ogr am m a t i cal  lam i n æ, 

E.  Ad  ion  of  Air . 

6.  When  the  air  is  humid,  or  rainy,  it  be- 
comes moift,  and  becomes  a clotted  and  folid 
mafs,  when  the  air  is  afterwards  dry.  It  does 
however,  deliquefce  by  this  procefs,  but  eaflly 
gives  out  to  a dry  atmofphere  the  fmall  quan- 
tity of  water  it  had  attracted  from  it,  at  the  time 
of  the  precipitation  of  that  fluid, 

F.  Adkm  of  Water ,■ 

7.  Three  parts  of  cold  water  are  fuffieient  to 
diflhlve  it.  Boiling  water  diffolves  rather  more 
but  fo  little  however,  that  it  is  not  capable 
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of  cryftallizing  by  cooling  alone  : it  is  obtained 
very  regular  by  abandoning  to  the  fp  ont  an  eons 
and  flow  evaporation  of  the  atmofphere,  a fatu- 
rated  folution  of  this  fait  in  cold,  and  by  fuf- 
pending  it  in  horfes’hair,  after  covering .the  vefe 
fel  which  contains  it. 

G.  Decomposition  ; Proportion  of  Principles. 

8.  The  muriate  of  pot-afh  has  no  adlion 
upon  combuftible  bodies.  It  is  obferved,  that 
when  it  is  thrown  upon  a well-lighted  coal  fire, 
it  forms  a yellowifh  flame  at  its  furface  ; we  do 
not  know  whether  any  intimate  change  takes 
place  in  it  by  the  effect  of  this  high  tempera- 
ture with  charcoal, 

9>  The  fulphuric  and  nitric  acids  decompofe 
it  ; the  former  difenga'ges  the  muriatic  acid 
from  it  in  the  gafeous  form,  and  confequently 
with  offer  vefcence  ; the  nitric  acid,  by  feparat- 
ingthe  muriatic  acid,  is  partly  decompofed,  and 
canfes  the  latter  to  pafs  to  the  hate  of  oxigenat- 
ed  muriatic  acid.  With  one  part  of  nitric  acid, 
alfo,  and  two  parts  of  muriate  of  pot-afh,  was 
formerly  made  a very  good  folvent  of  gold, 
which  will  be  fpoken  of  under  the  article  of 
that  metal.  The  phofphoric  and  boracic  acids 
decompofe  it  at  the  temperature  that  vitrifies 
them. 

10.  Among  the  bales,  barites  alone  is  capable 
of  decompofing  the  muriate  of  pot-afh,  by 
fettingJthe  latter  principle  at  liberty.  It  ap- 
pears 
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appears  that  at  a great  heat,  filex,  as  well  as  alu- 
mine, feparate  from  it  a fmall  quantity  of  put- 
afin 

11.  It  decompofes  the  earthy  nitrates,  and 
particularly  the  nitrate  of  lime,  fo  that  it  may 
ferve  with  advantage  for  the  treatment  of  the 
water  of  the  falt-petre  works,  and  mother  waters 
of  refineries  of  the  nitrate  of  pot-afh. 

12.  On  taking  the  middle  term  of  the  ana- 
lyfes  of  this  fait,  as  made  by  various  ehemifts, 
and  particularly  by  Bergmann  and  Kirwan, 
which  differ  very  little  in  their  refults,  it  has 
been  found  that  100  parts  of  muriate  of  pot-afh 
contained 

Pot-afh  6 % 

Muriatic  acid  52 

W ater  - 8 


H»  Ufes. 

■ 15.  Hi  therto,  the  muriate  of  pot-afh  has 
never  been  employed  ; it  has  long  been  re- 
nounced in  medicine  ; it  may  be  ufeful,  as  I 
have  already  hated,  for  the  treatment  of  the 
mother  waters  of  falt-petre,  by  changing  the 
nitrate  of  lime  into  nitrate  of  pot-afh* 
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Species  III. 

Muriate  of  Soda . 

A.  Synonymy;  III  ft  or  y . 

1.  THE  muriate  of  foda,  a.  iaturated  and 
neutral  combination  of  muriatic  and  foda, 
is  the  hrft  of  all  the  known  faits,  the  moft  an- 
ciently denominated  fait.  It  is  this  which  has 
alfo  given  the  name  to  all  faline  matters  that 
have  been  compared  with  it,  at  the  time  they 
were  difcQvered.  It  was  likewife  called  com - 

i / 

mon  fait,  culinary  fait,  marine  fait,  and  fome- 
iimes  mineral  fait . 

2.  Although  mankind  have  enjoyed  this  fub- 
ftance  from  the  earlieft  ages,  and  have  always 
made  ufe  of  it  as  an  indifpenfable  feafoning\ 
yet  it  was  not  till  a third  part  of  the  eighteenth 
century  had  paffed,  that  chemifts  began  to  have 
a perfect  knowledge  of  it  ; that  is  to  fay,  to 
analyze  it,  and  thereby  determine  its  principles 
and  its  nature.  It  has  been  the  fubjebt  of  a 
number  of  ufeful  experiments  and  important 
difcoveries,  fo  that  its  properties  have  been  per- 
fectly developed. 


B.  Phyftcal  Properties  ; Natural  Iliftorif. 

3.  The  muriate  of  foda  cryftallizes  in  perfect 
cubes;  there  are  feme  varieties  of  cryftals  which 
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afford  cubes,  grouped  in  various  ways.  The 
cubes  frequently,  by  adhering  at  their  edges, 
give  rife  to  fpecies  of  hollow  fquare  pyramids, 
prefenting  degrees,  or  fteps,  in  their  hollow 
and  in  their  exterior  faces.  Citizen  Haiiy  de- 
feribes  the  varied  forms  of  this  fait  as  follow. 
The  primitive,  as  well  as  the  integrant  particle, 
is  the  cube.  There  are  four  varieties,  which 
are  obtained  according  to  the  various  circum- 
ftances  of  cryflallization. 

Viz. 

a.  'The  primitive,  or  cubical  muriate  of  foda* 

b.  The  cub o- octahedral  muriate  of  foda,  the 
cube  of  which  is,  as  it  were,  truncated  upon  its 
eight  folid  angles. 

c.  The  octahedral  muriate  of  foda.  It  is  but 
feldom  obtained  ; fuch  is  that  afforded  by  hu- 
man urine,  in  which  the  muriate  of  foda  has 
been  diffolved,  and  the  whole  fpontaneoufly 
evaporated  in  the  fun.  I lliall  elfewhere  fhow, 
that  this  modification  of  form  is  owing  to  a 
combination  of  the  fait  with  a particular  matter 
in  the  urine. 

d . The  i n fii  ndi  bull  for  rn  muriate  of  foda. 
This  is  the  kind  which  appears  with  hollow  py- 
ramids formed  by  the  juxta-pofition  of  the  cubes 
along  their  edges. 

4.  Its  tafte  is  faline,  pure,  and  agreeable. 
Of  all  the  faline  Tub ftanc es,  however  numerous 
they  may  be,  this  alone  poffeffes  that  faline  and 
free  tafte,  fo  grateful  to  man  and  animals,  which 
is  fought  after  as  a.  flight  irritatant,  doubtlefs  ne- 
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ceffary  to  the  exercife  of  their  bodily  fundlions, 
fmce  they  have  a very  decided  appetite  for  it 

5.  It  is,  likewife,  of  all  faline  bodies,  one  of 
thofe  which  nature  has  afforded  to  the  inhabi- 
tants of  the  globe  in  the  greateft  abundance, 
either  in  a folid  form,  and  depofited  in  layers, 
more  or  lefs  confiderable,  in  the  bofoni  of  the 
earth,  or  diffolved  in  the  waters  of  the  fea,  in 
thofe  of  fprings,  or  faline  fountains,  or  in  the 
humours  of  vegetables  and  animals. 

6 . The  natural  folid  muriate  of  foda  is  what 
has  been  denominated  mineral  fait,  gem  fait, 
becaufe  it  is  often  tranfparent  like  the  hones 
called  gems , or  cryftal  gems . This  fait  affords 
many  modifications  in  its  form,  its  colour,  its 
grain,  and  tafle  ; they  have  often  been  diftin- 
guifhed  as  fpecies,  while,  in  fadi,  they  are  only 
varieties.  It  is  moil  frequently  white  : it  is, 
however,  found  grey,  yellow,  fawn-coloured, 
red-brown,  blue,  and  blackifh  ; there  are  fome 
which  are  very  hard  ; others,  on  the  contrary, 
are  tender,  and  eafily  broken!  The  latter  have 
an  agreeable  tafle  : the  former  are  acrid  and 
bitten  Some  are  cryftallized  in  cubes,  depofit- 
ed  in  lamellated  ftrata,  grouped  in  the  large 
way  in  the  manner  of  incruftations,  by  concen- 
tric layers  like  flaladti tes  ; others  are  inïhapélèfs 
maffes  like  a rock.  The  varieties  of  colour  and 
tafte  depend  on  fome  foreign  bodies,  often  me- 
tallic, almofl  always  upon  iron  which  is  mix- 
ed with  it,  fometimes  on  other  faits,  and  par- 
ticularly on  the  earthy  muriates,  which  give  it 
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acridity,  bitternefs,  and  deliquescence.  The 
mines,  or  quarries  of  this  fait,  are  abundant  in 
Poland,  Hungary,  Ruffia,  Spain  & c.  they  are 
explored  by  drafts,  galleries,  and  by  means  of 
pick-axes,  as  in  the  coal  mines,  &c. 

7.  The  portion  of  this  fait  diffolved  in  the  Sea- 
water, and  Saline  Springs  and  fountains,  is  not 
more  pure  than  that  depofited  in  the  earth.  In 
general,  a natural  Saline  water  Seldom  contains 
more  than  0,04  of  its  weight  of  fait.  The  acrid, 
and  often  bitter  taffce  of  this  water,  does  not  de» 
pend  So  much  upon  the  muriate  of  Soda,  which 
it  contains,  as  upon  the  other  foreign  Salts 
which  are  mixed  with  it,  particularly  the  earthy 
muriates,  or  Sulphates  of  Soda  and  magnefia, 

C.  Extraction  ; Purification « 

• ' \ 

8.  As  Nature  furnhhes  the  muriate  of  foda 
in  abundance,  it  is  never  made  artificially. 
That  which  is  Solid,  or  the  mineral  fait,  is  Simply 
extracted  from  the  earth,  broken  in  fragments, 
and  thus  immediately  prefented  for  the  wants 
of  man  and  animals.  As  to  the  Salt  diflblved 
more  or  lefs  abundantly  in  the  waters,  it  is,  in 
general,  Separated  from  them  by  evaporation 
eaufed  by  different  procelfes,  according  to  the 
richnefs  of  thefe  Solutions,  their  refpective  Satu- 
ration, the  temperature,  and  the  climate  of  the 
various  places,  and  the  induftry  of  the  inhabi- 
tants. Nature  herfelf  has  given  the  example 
to  man,  by  prefenting  him,  at  the  tops  of  rocks, 

and 
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and  on  the  fea-fhores,  with  crufts  of  fait  depofit- 
ed  by  evaporation.  The  favage  people,  who  re- 
tide  a fhort  diftance  from  the  fea,  content  them- 
felves  with  taking,  in  this  manner,  from  the 
cavities  of  rocks  this  fubftance  as  feparated  by 
the  ravs  of  the  fun,  and  the  contadt  of  air. 

ft.  The  low  and  level  excavations  on  the  bor-* 
der  of  the  lea  in  the  fouthern  countries  are 
called  [alt-pans  : in  thefe  the  fait  water,  receiv- 
ed by  the  flowing  of  the  tide,  is  flopped,  where 
it  is  condenfed  and  furnifhes  its  fait  which  is 
found  after  fpontaneous  evaporation.  This  art 
is  practifed  in  the  wreftern  departments  of  the 
Trench  Republic,  and  particularly  at  Peyrac, 
*?ecais,  See.  The  fea- water  in  the  great  fait- 
works  is  received  in  vaft  general  refervoirs, 
called  vafets,  where  it  depofits  the  earth  it 
brings  v7ith  it  in  its  courfe,  is  purified  from  the 
organic  remains  it  fufpends  by  the  fermenta- 
tion which  it  undergoes,  and  acquires,  at  the 
fame  time,  by  the  commencement  of  evapora- 
tion, a degree  of  faltnefs  rather  more  confidera- 
ble  than  that  which  it  had  before.  The  water, 
at  length,  runs  off'  by  a flight  inclination  into 
other  refervoirs  of  about  five  metres  in  breadth, 
which  are  called  aires , twenty  of  which  form  a 
livre*  Thefe  aires  are  feparated  by  fmall  walls 
of  earth,  called  vet  tes.  The  foil  of  thefe  fécond 
refervoirs  ought  to  be  clayey,  that  they  may 
retain  the  faline  water,  which  foon  allumes 
a certain  degree  of  concentration  by  the  heat 
of  the  fun,  apd  the  north- we  wind,  to  which 
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care  is  taken  to  expofe  the  aires,  properly  arrang- 
ed for  that  purpofe  ; it  becomes  reddilh  by  the 
ferruginous  depofition  which  is  formed,  and  the 
marine  fubftance  that  undergoes  a change.  At 
the  moment  it  arrives  at  its  point  of  faturation, 
by  the  fait  which  it  contains,  a faline  pellicle 
is  formed  at  its  furface,  which  is  taken  off  with 
perforated  fkimmers,  if  white  fait  be  required  ; 
or  elfe  it  is  broken,  that  it  may  fmk  to  the  bot- 
tom, and  the  evaporation  of  the  water  that  it 
covered  may  be  continued.  They  then  colledt, 
with  wooden  rakes,  towards  the  borders  of  the 
aires , or  fpaces,  the  depofited  fait,  which  is 
drained  in  paper,  and  afterwards  formed  into 
loaves.  Before  the  water  in  the  aires  is  entire- 
ly exficcated,  they  are  filled  with  freih  water 
from  the  vafets  ; by  this  means,  fait  is  obtained 
more  pure,  and  deprived  of  much  of  its  mother 
water.  After  feveral  operations  tins  water  is 
let  off  to  wafte,  though  it  mi  «dit  be  ufed  with 
advantage  for  preparing  the  muriate  of  ammo- 
nia, as  I ihall  mention  in  another  place.  If  the 
weather  ihould  become  too  rainy,  the  waters  of 
the  aires  are  let  off  into  a fubterraneous  refer- 
voir,  whence  they  are  again  reftored  by  the  aid 
of  pumps,  through  wooden  pipes,  when  the  at- 
mofphere  has  become  dry,  The  heaps,  or  pyra- 
mids of  fait,  raifed  on  the  ground  at  fome  dif* 
tance  from  thefe  falt-works,  are  covered  with 
thatch  or  brufh-wood  ; fometimes  this  brufh- 
wood  is  burned,  and  a cruft  of  melted  fajt  is 
formed,  which,  by  its  hardnefs,  and  its  lmooth 
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inclined  furface,  defends  the  whole  mats  from 
the  adtion  of  the  rain-water.  The  waters  are 
colledied  in  a trench  dug  round  the  pyramids, 
The  fait  of  thefe  falt-works,  or  pans,  is  very 
impure  ; it  contains  fand,  clay,  chalk,  ful- 
phate  of  lime,  oxide  of  iron,  muriate  of 
lime,  kc* 

10.  In  thole  Departments r of  the  French  Re- 
public, where  the  temperature  and  the  climate 
are  not  con  genial  to  the  eftablifhment  of  fait- 
pans,  and  particularly  on  the  coafts  of  the  ci- 
devant  provinces  of  Brittany  and  Norman- 
dy, another  ingenious  method  is  pradtifed.  The 
water  is  made  to  flow  over  extenfive  clayey 
grounds  covered  with  feveral  centimetres  of 
fine  fand,  which  favours  the  evaporation  of  the 
water,  by  the  divifion  which  it  effecfs  between 
its  particles  ; fo  that,  after  fome  time,  a mix- 
ture of  fand  and  fait  is  obtained.  This  mix- 
ture is  colledtecl  in  fmall  heaps,  for  the  purpofe 
of  be  in  o’  dried  : it  is  w allied  with  fea-  water. 

Cj  ^ > 

which  takes  up  all  the  fait,  and  is  by  that 
means  fufficiently  concentrated  to  be  evaporat- 
ed with  advantage.  It  is  afterwards  boiled  or 
evaporated  in  large  leaden  boilers,  by  the  heat  of 
combuftible  fubftances  : the  liquor  is  agitat- 
ed in  proportion  as  the  fait  is  depofited,  for 
the  purpofe  of  preventing  it  from  adhering  to 
the  bottom  of  the  boilers,  whence  it  is  taken  out 
and  left  to  drain.  By  this  procefs  a white  fait 
is  obtained,  which  appears  more  pure  than  that 
of  the  falt-pans,  but  it  contains  fome  muriate 
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of  lime.  This  procefs  is  called  the  method  by 
boiling. 

11.  In  the  northern  parts,  where  the  tempe- 
rature is  often  below  that  of  ice,  a method 
is  followed  oppofite  to  that  which  has  jufc  been 
pointed  out.  The  fuperabundant  water  is  taken 
from  the  folution  of  fait  by  congelation  ; the 
fea-water  is  enriched  by  feparating  fome  frefti 
water  from  it  by  freezing.  After  receiving  the 
fea-water  over  an  extenftve  argillaceous  foil,  its 
furfaçe  is  congealed  ; it  is  broken,  and  the  in- 
cruftation  taken  olf  ; a fécond  cruft  is  formed, 
which  is  likewife  taken  off,  and  this  procefs  is 
continued,  till  no  more  water  faturated  with 
fait  remains.  The  cruft  is  treated  by  artificial 
evaporation,  as  in  the  method  by  boiling.  We 
know  that  mariners  avail  themfelves  of  this  con- 
gealing property  from  the  fea-water  in  an  in- 
verfe  manner,  and  when,  in  long  voyages,  they 
are  in  want  of  frefh  water,  they  procure  it  in 
the  north  feas,  and  near  the  poles,  from  the 
polar  ice. 

12.  The  Eaftern  Departments  of  France, 
thofe  of  La  Meurthe,  Jura,  and  Mont  Blanc, 
afford  faline  fprings,  moft  of  which  have  been 
turned  to  advantage  by  national  induftry,  and 
explored  by  different  procelfes,  the  refult  of 
which  is  the  fame.  After  having  collected  the 
water  of  thefe  fprings,  in  wells  conftructed  of 
/tone,  or  lined  with  planks  and  clay,  it  is  car- 
ried off  by  means  of  pumps,  or  various  hy- 
draulic machines.  Their  faline  denfity  varies 
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from  one  or  two  to  fifteen  or  fixteen  degrees  of 
the  areometer,  and  thofe  of  the  former,  being  too 
poor  to  enable  them  to  be  evaporated  with  ad» 
vantage,  recourfe  is  had  to  the  ingenious  procefs 
of  graduation . This  is  an  operation  by  which 
the  contaéi  of  the  water  with  the  air  is  fin- 
gularly  increafed,  by  dividing  and  agitating  it, 
to  effect  its  evaporation,  and  augment  the  pro- 
portion of  fait  in  it.  The  covered  fheds  under 
which  it  is  performed,  are  called  graduating 
houfes. 

The  water  being  raifed  to  the  top  of  thefe 
ftruétures  by  pumps,  falls  feveral  times  fuccefi- 
fively  upon  the  brufh-wood,  by  which  it  is  dif- 
perfed,  and  being  {truck  by  the  air  in  a great 
number  of  points  at  once,  it  quickly  evapo- 
rates. The  evaporation  is  continued,  till  it 
gives  from  fixteen  to  feventeen  degrees  of  the 
areometer,  or  till  it  is  graduated  ; it  is  then 
conveyed  into  great  call-iron  boilers,  placed 
over  furnaces,  and  fupported  by  iron  cramps 
proceeding  from  their  bottom,  and  retting 
on  pieces  of  wood,  under  the  rim  of  the 
veffel.  The  water  at  firlt  paffes  into  the  low- 
er boiler,  where  it  is  heated,  and  begins  to 
evaporate  ; afterwards  in  thç  boiler,  properly 
fo  called,  the  evaporation  qf  which,  when  in 
full  activity,  it  does  not  check,  becaufe  the 
proportion  added  is  only  equal  to  that  which 
is  evaporated  ; the  faline  water  begins  to  dé- 
polit fome  fulphate  of  lime,  a portion  of  which 
it  frill  contains,  betides  that  which  has  col- 
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le&ecl  on  the  brufli-wood  during  its  graduation. 
This  fparingly  foluble  fait,  named  fchloty  is  fe- 
parated  in  wooden  troughs,  placed  on  the  edges 
©f  the  boiler.  The  fchlotage  is  thus  conti- 
nued till  fin  all  cryftals  are  formed  at  the  furface 
of  the  liquor  ; thefe  appear  when  the  water  has 
acquired  twenty-fight  or  twenty-nine  degiees 
of  the  areometer.  At  this  period  the  troughs 
are  withdrawn  ; all  the  fchlot,  or  fulphate  o 
lime,  which  is  found  at  the  bottom  of  the  boil- 
er is  taken  away  ; the  bottom  is  then  îaked 
to  draw  the  fait  towards  the  angles,  and  prevent 
it  from  adhering,  fo  as  to  impede  the  evapoia- 
tion  or  injure  the  boiler.  The  fait  is  taken  out 
in  wooden  veffels,  and  conveyed  to  the  drying 
houfe  behind  the  furnace,  and  thence  to  the 
warehoufe.  Whatever  care  may  be  taken  to 
rake  together  the  bottom,  or  laft  portions  of  the 
fait,  there  is  always  a cruft  of  lalt  which  ad- 
heres, and  increafes  at  each  operation.  It  is 
cuftomary  to  detach  it  by  means  of  chifels,  af- 
ter feven  or  eight  boilings  : this  mcruftation, 
or  covering  of  the  boiler,  does  it  much  injury  ; 
and  Citizen  Nicolas,  of  Nancy,  who  has  de- 
fcribed,  with  much  precifion,  the  procédés  o 
the  falt-works,  and  who  has  delineated  them 
with  all  the  information  of  a learned  chemilt, 
has  judicioufly  propofed  that  every  eighth  bon- 
ing fliould  be  made  with  weak  water  ; thus  the 
faline  crufts  would  be  diflolved,  and  the  leal- 
in»-  of  the  boiler  be  prevented. 

* * , m 
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Eveiy  boiling  lafts  from  eighteen  to  twenty- 

four  hours,  according  as  the  water  gives,  from 

fifteen  to  twenty  degrees,  Each  boiler  of 

eight  metres  by  feven,  gives  about  three  hun- 

died  and  fifty  myriagrammes  of  fait.  The 

/Mot,  formed  of  muriate  of  foda,  fulphate  of 

ioda,  and  fulphate  of  lime,  is  treated  by  wadi- 

mg  with  cold  water,  which,  is  evaporated  for 

the  purpofe  of  feparating  the  firft  fait  from  it  by 

means  of  heat,  and  the  fécond  by  coolino-.  The 

latter,  being  difiurbed  in  its  cryfiallizatfon  by 

the  fir  on  g evaporation,  cryftallizes  in  fmall  and 

'Cy  ne  P!^ms>  and  forms  what  is  improperly 
called  the  Epfom  Salt.  1 * 

The  mother  water  which  is  taken  from  the 
boilers,  where  it  is  not  evaporated  to  drynefs 
may  be  ufed  to  afford  fulphate  of  foda. 

Citizen  Nicolas  alfo  propofes  to  pafs  through’ 
the  graduating  houfe,  the  water  of  fifteen  orfix- 
teen  degiees,  which  it  is  cuftomary  immediately 
to  evaporate  by  heat,  and  to  graduate  it  to 
twenty-one  degrees,  in  order  to  fave  a fourth 
of  the  fuel,  and  to  feparate  a portion  of  fchlot, 
which  impedes  the  cryftallization. 

In  fome  falt-works  it  is  cuftomary  to  pafs 
into  houfes  of  graduation,  made  with  ropes  the 
boding  water  at  twenty-nine  degrees,  or  at 
the  commencement  of  fafeity.  By  this  ino-e- 
mous  and  economical  procefs/a  thick  and  bril- 
han  t covering  of  fine  pure  fait  is  afforded,  which 

“ detached  from  cords  by  means  of  an  in- 
jtrument 

In 
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In  Jura,  and  other  parts,  two  fpecies  of 
fait  are  prepared,  one  called  large  grained , 
and  the  other  f mall  grained.  The  firft,  ob- 
tained by  a llower  evaporation,  and  without 
boiling,  is  the  deareft  and  moft  pure  ; it  con- 
tains lefs  deliquefcent  faits,  and  is  very  ufeful 
on  many  occafions.  The  fait  with  finall  grains 
is  formed  by  ebullition  ; it  is  not  fo  pure  as  the 
former. 

13.  However  well  prepared  certain  fpecies 
of  the  muriate  of  foda  may  be,  they  are  far 
from  being  fufficiently  pure  for  the  purpofes 
of  chemiftry.  As  it  is  the  deliquefcent  mu- 
riates, in  particular,  that  change  it,  they  are 
decompofed  by  means  of  foda.  For  this  pur- 
pofe,  the  fait  intended  to  be  purified,  is  dif- 
lblved  in  four  parts  of  cold  water  ; the  folution 
is  filtered,  to  feparate  the  foreign  matters,  fuch  as 
fand,  clay,  and  iron,  which  renders  the  fait  , 
impure  ; foine  drops  of  the  folution  of  foda  are 
then  poured  on  it,  till  the  laft  of  them  do 
not  produce  any  precipitate  ; the  liquor  is  then 
evaporated,  and  the  fait  which  forms  fmali 
cubes  at  its  furface,  extracted  ; or  if  fine  cryf- 
tals  be  wiihed  for,  it  is  expofed  to  the  air,  and 
to  fpontaneous  evaporation. 

D.  Aftion  of  Caloric. 

14.  The  muriate  of  foda,  expofed  to  a hid- 
den heat,  decrepitates,  breaks  into  pieces  with 
noife,  and  thus  lofes  the  water  of  its  cryftal- 

lization, 
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tallization.  On  continuing  the  aclion  of  heat, 
it  melts  when  ignited,  and  rifes  in  a white  fmoke 
into  the  air.  If  this  vapour  be  colledfed  upon 
cold  bodies,  it  is  found  to  po fiefs  all  the  proper- 
ties of  the  muriate  of  foda,  which  proves  that 
this  fait  has  loft  nothing  but  water,  and  has  not 
been  changed  in  its  intimate  nature  by  the- 
adlion  of  caloric,  which  volatilizes  its  two  con- 
ftituent  materials  without  feparating  them. 


E.  A £1  ion  of  Air . 

o 

15.  It  undergoes  no  real  alteration  by  the 
air.  Except  when  the  latter  is  very  humid,  a 
portion  of  its  water  adheres  to  the  furface  of 
the  muriate  of  foda,  and  {lightly  moiftens  it  • 
but  it  lofes  this  moifture  when  the  air  ao*ain 

■i  , i ° 

becomes  dry  and  deftccàtive.  So  that  common 
fait,  which  ftrongly  attradls  the  water  of  the 
atmofphere,  and  at  laft  melts,  is  indebted 
for  this  deliquefcjence  only  to  the  earthy  mu- 
riates which  it  contains.  Even  that  which  has 
cryftallized  fpontaneoufly,  and  very  flowly  in 
waters,  that  at  the  fame  time  contain  thefe 
different  faits,  retains  between  its  îaminæ  a por- 
tion of  thofe  deliquefcent  faits  ; for  it  lofes  in 
the  air  its  form  and  folidity,  by  gradually 
deliquefcing  when  expofed  to  it. 


F.  ABion 
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F.  A £1  ion  of  Water. 

The  folubility  of  the  muriate  of  foda  in 
water  is  very  great.  According  to  Mr.  Kir  wan, 
2,5  parts  of  water  only  are  neceffary  to  dilfolve 
1 of  fait  ; and,  according  to  Bergman  n,  nearly  3, 
or  2,82,  are  required.  It  is  not  found  to  be 
evidently  more  foluble  in  beat  than  in  cold  : it 
therefore  does  not  cryftallize  by  cooling,  but 
only  by  evaporation,  either  rapid,  when  it  is  in 
very  fmall  cubes,  or  flowly,  and  by  the  mere 
contact  of  air  ; and,  in  this  cafe,  it  gives  larger 
or  fmaller  cubes,  infulated  and  perfectly  regular. 
As  this  fait  dilfolves  very  fpeedily,  it  abforbs  a 
quantity  of  caloric,  on  taking  the  liquid  form, 
and  affords  a very  fpeedy  refrigeration.  It  is 
for  this  reafon  that  it  is  often  employed  to  pro- 
duce artificial  cold. 


G.  Decompofition  ; Proportion  of  its  Principles . 

17.  Chemists  are  generally  of  opinion  that 
the  muriate  of  foda  is  unchangeable  by  com- 
buftible  bodies  ; and,  neverthelefs,  it  is  fup- 
pofed,  in  many  of  the  arts,  to  be  very  proper  to 
increafe  the  intenfity  of  combattions.  This 
appears  to  depend  only  upon  the  high  tempe- 
rature which  it  readily  takes,  and  on  the  ftroncr 
heat  which  it  then  conveys  to  the  bodies  with 
‘which  it  comes  in  contact;  it  alfo  modifies  the 
flame  of  the  combuftible  bodies  among  which 

it 
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it  is  thrown  or  fprinkled  ; it  gives  it  a yellowifli 
flame,  but  without  being  decompofed;  at  leaf! 
in  a manner  that  can  be  eftimated. 

18.  There  are  fome  metallic  oxides  which 
appear  fufceptible  of  effecting  the  decompofition 
of  it,  of  abforbing  its  acid,  and  feparating  its 
foda.  This  property  has  been  particularly  dif- 
covered  in  the  oxides  of  lead  and  iron  ; and 
as  the  procefs  of  obtaining  foda  from  marine 
fait  is  a very  advantageous  and  very  impor- 
tant  operation  in  the  arts,  much  inquiry  has 
been  made,  whether  thofe  oxides  could  not  fur- 
nifli  a fait  of  this  nature.  As  this  fuhject  will 
be  treated  of  in  the  articles  devoted  to  lead  and 
iron,  it  will  be  fufficient  to  obferve  here,  that 
the  decompofition  takes  place  only  by  means  of 
a proportion  of  oxide  of  lead  in  particular,  far 
fuperior  to  the  quantity  necefiary  for  faturating 
the  muriatic  acid,  and  that  it  is  only  owing  to 
the  attraction  of  the  muriate  of  lead,  for  the 
oxide  of  this  metal,  and  to  the  formation  of  a 
muriate  with  an  excels  of  oxi'de  of  lead. 

19.  Several  acids  completely,  and  more  or 
lefs  eafily  effect  the  decompofition  of  the  muri- 
ate of  foda.  The  nitric  becomes  changed  into 
the  nitrous  acid,  and  caufes  the  muriatic  to 
pafs  to  the  ftate  of  the  oxigenated  acid,  in  pro- 
portion as  it  is  difengaged.  The  phofphoric 
and  the  boracic  acid  do  not  change  it  in  the 
cold,  but  decompofe  it  in  heat,  by  double  at- 
traction of  thofe  acids  for  the  foda,  and  of  the 
caloric  for  the  muriatic  acid. 


$0.  The 
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20.  The  fulphuric  acid  moft  eaflly  and  fuc- 
cefs  fully  decompofes  the  muriate  of  foda.  It  is 
this  operation  that  is  ufually  performed  in  che- 
mical laboratories,  for  obtaining  the  muriatic 
acid  in  a very  pure  ftate,  and  is  alfo  moft  fre- 
quently practiced  in  the  large  way  when  foda  is 
required  to  be  obtained  from  marine  fait.  In 
the  former  cafe  an  hundred  parts  of  this  decre- 
pitated fait  are  put  into  a retort,  or  matrafs  of 
thick  glafs  ; tubes  are  adapted  to  the  veffel,  one 
of  winch,  bent  like  a double  fyphon,  is  in- 
tended for  pouring  in  the  fulphuric  acid,  and 
the  other  is  immerfed,  in  a fmall  Won  lie's 
receiver.  From  the  latter  a fécond  tube 
is  deftined  to  conduct  the  muriate  acid  gas 
into  a fécond,  and  much  larger  receiver,  con- 
taining a quantity  of  water  equal  to  that  of 
the  muriate  of  foda  that  is  decompofed.  The 
concentrated  fulphuric  acid,  employed  in  the 
proportion  of  feventy-five  parts,  difengages  the 
muriatic  acid  with  a brilk  effervefcence,  and  in 
very  elaftic  gas,  which  is  afterwards  condenfed 
in  the  water  of  the  fécond  bottle,  while  that  of 
the  firft  retains  the  fulphuric  acid.  When  the 
fpontaneous  effervefcence  is  calmed,  the  retort, 
placed  in  a fand-bath,  is  heated,  to  caufe  the 
difengagement  of  the  muriatic  acid  to  be  con- 
tinued, and  care  is  taken  that  the  heat  be  applied 
very  llowly.  The  water,  on  being  thus  loaded 
with  muriatic  acid,  becomes  faturated  even  till 
it  fmokes,  as  has  been  obferved  in  the  hiftory 
of  that  acid.  What  remains  in  the  retort 
Vo l.  Ill,  S after 
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after  the  decompofition,  is  the  fulphate  of  foda, 
with  a great  excefs  of  fulphuric  acid.  It  was 
by  Examining  this  refiduum  that  Glauber  dif- 
covered  the  fulphate  of  foda,  which  has  long 
gone  by  his  name.  When  it  is  required  in 
a pure  ftate,  the  fuperabundant  acid  mufl  be 
faturated  with  chalk,  the  folution  feparated  from 
the  fulphate  of  lime  which  remains  at  the  bot» 
tom,  and  then  evaporated,  in  order  to  obtain 
the  fulphate  of  foda  in  cryftals. 

21.  In  fome  manufactories,  where  it  is  the 
objeCt  to  extraCt  foda  from  marine  fait,  it  is 
firlt  decompofed  by  the  fulphuric  acid,  in  a kind 
of  furnace  covered  with  lead,  and  by  conducting 
off  the  muriatic  acid  that  is  difengaged,  through 
tubes,  into  a leaden  receiver,  where  it  is  com- 
bined with  ammonia.  The  matter  that  remains 
after  this  decompofition,  or  the  fulphate  of 
foda  which  proceeds  from  it,  is  ftrongly  calcined 
in  a fécond  reverberatory  furnace,  that  it  may 
lofe  the  excefs  of  fulphuric  acid  that  it  con- 
tains ; it  is  then  mixed  with  an  equal  quan- 
tity of  chalk,  and  rather  more  than  half  its 
weight  of  charcoal  in  powder,  and  ftrongly 
heated  in  the  fire  of  the  reverberatory,  and  agi- 
tated, when  it  is  melted  into  a pafte-like  mafs, 
to  favour  the  difengagement  of  gas  and  ful- 
phur.  The  mafs,  on  cooling,  becomes  folid 
and  blackidn  The  carbon,  by  decompofing 
the  fulphuric  acid  of  the  fulphate  of  foda,  dif- 
engages  the  fulphur,  which  unites  to  the  lime 
of  the  carbonate  of  limej  and  is  partly  volati- 
2 lized  ; 
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lized  ; while  a portion  of  the  carbonic  acid 
combines  with  the  foda  ; fo  that  the  produce 
is  a mixture  of  carbonate  of  foda,  chalk, 
and  carbon,  refembling  the  foda  of  commerce. 
About  0,58  parts  of  crude  foda  are  extracted 
from  it. 

In  other  manufactories  they  fubftitute  fteel  or 
iron  filings  ; but  the  foda  which  is  obtained  in 
this  way,  contains  fome  fulphuret  of  iron,  and 
cannot  ferve  for  the  fame  purpofes  as  the  for- 
mer. In  fome  trades  they  employ  for  decom- 
pofing  marine  fait,  the  fulphate  of  iron  and 
charcoal,  the  fulphuret  of  iron  or  martial  py- 
rites, pyritous  turfs,  &c. 

22.  The  muriate  of  foda  is  decompofed  by 
barites  and  pot-alh,  with  a greater  attraction 
for  the  muriatic  acid  than  foda.  Advantage 
may  be  taken  of  one  of  thefe  bafes  of  pot-afh, 
for  extracting  foda  from  this  fait,  particu- 
larly when  the  muriate  of  pot-afh  that  pro- 
ceeds from  it  can  be  employed,  as  in  the  lalt- 
petre  works. 

23.  This  fait  decompofes  few  of  the  fulphates, 
and  only  fome  earthy  nitrates.  When  heated 
with  the  fulphate  of  ammonia,  ammoniacal 
muriate  is  fublimed,  and  there  remains  at  the 
bottom  of  the  apparatus  fulphate  of  foda.  In 
fome  manufaélories  this  procefs  is  ufed  for 
the  preparation  of  fal  ammoniac.  The  native 
fulphate  of  lime  is  decompofed  with  the  carbo- 
nate of  ammonia,  obtained  from  diftilled  ani- 
mal fubftances  ; and  the  ammoniacal  fulphite 
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which  proceeds  from  this  decompofttion  is  treat 
ed  with  the  muriate  of  foda,  and  then  fublimed 
in  appropriate  velfels,  after  having  ftrft  left 
them  for  feme  time  in  contact  with  each  other. 

24.  The  muriate  of  foda  has,  in  general,  the 
property  of  carrying  off  the  water  from  manj 
of  the  1 aline  folutions,  except  thofe  of  the  deli- 
quefeent  faits,  and  of  precipitating  them,  with 
difengagement  of  a certain  quantity  of  caloric. 
There  are  fome  laits,  fuch  as  the  nitrate  of  pot- 
a ill,  which  it  renders  more  foluble  in  the  water 
than  they  were  alone.  Tims  a foiution,  already 
faturated  with  nitre,  when  the  muriate  of  foda 
is  added,  becomes  capable  of  dilfolving  a frefli 
tjuantity  of  the  hr  ft  of  thefe  faits. 

25.  Twojuftly  celebrated  chemifts,  Bergmann 
and  Kirwan,  gave,  from  their  analyfes,  refaits 
very  different  from  each  other,  on  the  propor- 
tions of  the  principles  of  the  muriate  of  foda. 

Bergmann  fays,  that  this  fait  contains  of  1QQ 
parts, 

Soda  42 

Muriatic  acid  52 

Water  6 

i Kirwan  alferts,  that  100  parts  of  muriate  of 
foda  contains 

Soda  50 

Muriatic  acid  33 

Water  1 7 

If  we  might  be  permitted  to  conftder  the 
mean  term  of  thefe  properties,  as  the  neareft  to 

the 
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Lhe  fafit,  we  fhoukl  have,  according  to  tliefe 
refults,  the  following  proportions  : 

Soda  4G 

Muriatic  acid  4 2,5 

Water  1 1,5 


H.  U/es, 

2d.  No  faline  fubftance  has  more  frequent 
and  more  important  ufes  than  the  muriate  of 
foda  ; ht  is  the  moft  natural  feafoning  for  the 
food  of  animals  ; it  often  becomes  a remedy 
for  their  difeafes  ; it  preferves  animal  matters, 
and  prevents  them  from  putrefaction  ; it  caufes 
the  vitrification  of  the  furfaces  of  common  pot- 
tery, and  forms  a glaze  upon  them  at  the  high 
temperature  of  the  furnaces  ; it  tends  to  p re- 
fer ve  the  metals  from  oxidation  by  excluding 
the  contact  of  air  in  their  fufion  ; it  enters  into 
a number  of  corrofe  compounds  employed  for 
the  metallic  fubftances  ; it  even  effects,  as  will 
be  feen  hereafter,  a fpecies  of  parting  ; it  con- 
tributes to  the  formation  of  certain  colours, 
to  the  decompofition  of  certain  alloys  ; it  is  of 
Great  ufe  in  the  manufacturing  of  certain  kinds 
of  leather  In  chemiftry,  the  muriatic  acid  is 
extracted  from  it  ; it  ferves  for  the  preparation 
of  the  oxigenated  muriatic  acid,  and  foda,  of 
which  it  has  become  one  of  the  molt  abundant 
fources,  is  feparated  from  it.  In  ilioYt,  it  is  fo 
ufeful,  and  fo  much  employed  in  various  arts  and 
manufactures,  that  it  would  be  impoffible,  or 

fu  per  fui  on  % 
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fuperfluous,  to  make  an  enumeration  of  its 
principal  and  ufual  properties.  We  fhall,  be- 
tides, have  many  opportunities  of  fpeaking  of 
them  in  the  following  articles. 


Species  IV. 

Muriate  of  Strontian . 

A.  Synonimy  ; Hijlory. 

1.  THE  muriate  of  ftrontian  was  not  known 
till  within  a few  years,  and  could  not  therefore 
have  fynonymes  in  the  fcience.  It  was  at  firft 
confounded  with  the  muriate  of  barites,  and 
was  diftingu idled  from  it  by  M.  Klaproth.  Mr. 
Hope,  Pelletier,  and  Citizen  Vauquelin,  exa- 
mined it  with  much  attention  after  Klaproth  ; 
and  we  have  become  acquainted  with  the  pro- 
perties of  this  fait  by  the  fuccefiive  labours 
of  thofe  chcmifts. 


B.  Phyf  cal  Properties;  'Natural  Hijlory. 

% This  fait  cryftallizes  in  prifms,  fo  fine 
and  elongated,  that  it  is  frequently  very  dif- 
ficult to  determine  its  form.  Neverthelefs, 
the  cry  fiais  of  the  muriate  of  ftrontian  have 
teen  defcribed  by  Citizen  Haiiy  as  regular 
hexahedral  prifms,  the  engaged  fummits  of 
which  he  was  not  able  to  determine.  According 

to 
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to  him,  their  mechanical  divifion  takes  place 
parallel  to  the  faces  of  the  prifm.  Its  tafte  is 
pungent  and  frefli,  but  without  being  auftere, 
like  that  of  the  muriate  of  barites,  nor  bitter, 
like  that  of  the  muriate  of  lime.  It  has  never 
been  found  in  nature. 

C.  Preparation . 

3.  It  is  prepared  by  decompofing  the  hidro- 
genated  fulphuret  of  ftrontian  by  the  muriatic 
acid,  or  by  diffolving  in  this  acid  the  native 
carbonate  of  this  alkali.  It  is  then  cryftal- 
lized. 


D.  Attion  of  Caloric . 

4.  When  heated,  it  melts,  lofes  its  water  of 
cryftallization,  without  being  decompofcd,  and 
remains  in  the  form  of  a fern i-t ran fparent  ena- 
mel It  lofes  by  this  means  0,40  of  its  weight, 
and  becomes  fufceptible  of  abforbing  with  avi- 
dity, and  folidifying  a quantity  of  water  which 
is  feparated  from  it. 

E.  Adion  of  Air . 

5.  The  muriate  of  ftrontian  is  not  alterable 
by  the  contact  of  air. 


F,  Adion 
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F,  A 3 ion  of  Water. 

6.  This  fait  is  fo  foluble  in  water,  that  one 
hundred  parts  of  it  only  require  feventy-five  of 
this  liquid  to  become  diffolved  at  the  tempera- 
ture of  twelve  degrees  ; much  cold  is  produced 
during  this  folution.  The  liquor  which  refults 
from  it  is  denfe,  vifeid,  thick,  and  affords  with 
difficulty,  greafy,  and,  as  it  were,  pitchy  cry  fais, 
which  can  only  be  dried  by  paffing  them 
lèverai  times  between  {beets  of  blotting-paper; 
the  mother  water  is  feparated  from  it  by  diflo ly- 
ing it  in  boiling  alcohol,  which  leaves  a depo- 
fition  by  cooling  of  0,83  parts  of  the  portion 
that  has  been  diffolved.  The,  0,17  which  re- 
main in  the  cold  alcohol,  give  to  the  flame 
of  that  fluid  a purple  fparkling  colour,  which 
forms  one  of  the  molt  remarkable  characters  of 
this  fait 


G.  Decompaction  ; Proportion  of  Principles. 

7.  The  fulphuric,  nitric,  and  phofphoric 
acids,  decompofe  the  muriate  of  ftrontian.  The 
firft  and  third  of  thefe  acids  form,  in  their  fo- 
lution, precipitates  of  fulphate  and  phofphate 
of  ftrontian;  the  fécond  does  not  produce  a 
fenfible  effedt,  except  when  it  is  very  concen- 
trated, 

8,  Barites,  pot-afh,  and  foda,  are  the  only 
hafes  which  feparate  and  precipitate  ftrontian 

from 
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tian  from  the  muriatic  acid,  with  which  they 
have  an  elective  attraction  ftronger  than  that 
of  this  alkali. 

i 

Q.  Citizen  Yauquelin  found  in  one  hundred 
parts  of  muriate  of  ftrontian  the  following  pro* 
portions  : 


Strontian 

36,4 

Muriatic  acid 

23,6 

Water 

40,0 

\ H.  Vf  es. 

10.  This  fait  is  too  lately  known  to  have 
been  yet  employed  : it  will  hereafter  become  an 
iifeful  re-agent  ; we  may  even  fuppofe  that  it 
will  ferve  in  fome  arts,  and  particularly  in  that 
of  fire- works,  for  producing  a red  flame.  The 
great  quantity  of  fulphate  of  ftrontian  which 
has  juft  been  found  in  France,  in  the  Depart- 
ment of  La  Meurthe,  and  at  Montemartre,  near 
Paris,  gives  rife  to  the  hope  that  its  different 
combinations  will  fpeedily  be  rendered  advan* 
tageous  to  fcience  and  the  arts. 
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Species  V. 

Muriate  of  Lime . 

A.  Synonymy  ; Hifiory . 

1.  THE  muriate  of  lime  has  been  denominat- 
ed calcareous  marine  fait , marine  fait  with 
hafe  of  abforbent  earth , marine  fait  with  an 
earthy  hafe , fired  fal  ammonia , oi/  of  lhne> 
phofphorus  of  Homberg,  falited  limey  and  muyre ... 
It  was  long  ago  diftinguifhed  by  the  chemifts, 
Leroi,  a phyfician  found  it  in  feveral  purgative 
mineral  waters,  and  fuppofed  it  to  be  the  fource 
of  their  virtues.  I afterwards  made  it  the  fub- 
ject  of  confiderable  invefligation,  and,  in  the 
courte  of  fifteen  years  that  have  elapfed,  fince 
I made  known  the  refult  of  my  labours,  nothing 
farther  remains  obfcure  in  its  hifiory  and  its 
properties. 

2.  The  different  names  it  has  received,  have 
been  given  to  it  in  confequence  of  the  fuccef- 
five  difcoveries  of  which  it  has  been  the  fob- 
jeék  That  of  muyre  is  the  name  of  the  mother 
water  drawn  off,  after  the  extraélion  of  the  fait 
from  the  faline  waters  ; the  words  oil  of  lime , 
and  fixed  fal  ammonia  were  derived  from  what 
remains  after  the  decompofition  of  the  ammo- 
niacal fait  by  lime,  and  from  which  it  takes, 
with  a fmall  quantity  of  water,  the  confiftence 
of  oil.  Horn  berg  gave  it  the  appellation  of 

phofphorus* 


muriate  oe  lime. 
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phofphorus,  on  finding  that  it  became  phofpho 
ric  by  calcination.  The  other  names  arefyftema* 
tic,  and  relate  to  thewarions  kinds  of  language 
ufed  in  chemiftry  before  the  new  methodical 
nomenclature. 

t 

t 

B.  Phyfical  Properties  ; Natural  Hijlory, 

3.  The  muriate  of  lime  cryftallizes  in  prifms, 
with  fix  fmooth  and  equal  tides,  terminated  by 
hex.ahedral  pyramids.  Thefe  prifms  are  often 
fo  fine,  and  grouped  in  fuch  great  quantities 
upon  each  other,  that  they  can  only  be  de- 
fignated  by  the  name  of  needles.  Its  tafte  is 
acrid,  pungent,  bitter,  and  difagreeable. 

4.  It  is  very  frequently  found,  though  always 
in  fmall  quantities,  in  nature.  It  is  diffolved 
in  the  waters  together  with  the  muriate  of  fo'da; 
it  ex  ills  in  the  fea,  in  faline  mineral  waters,  in 
the  leys  of  falt-petre  works,  and  particularly 
the  mother  wraters  of  the  fait  pits,  of  which  it 
forms  the  greateft  part.  It  is,  alfo,  met  with  in 
the  wraters  of  the  wells  at  Paris  ; it  is  cryftal- 
lized  with  the  muriate  of  foda,  in  mineral  fait, 
which  it  renders  deliquefeent. 

C.  Preparation  ; Purification . 

5.  Tho  ugh  very  frequent  in  nature,  it  is  nei- 
ther fo  abundant,  nor  fo  pure,  that  it  can  be  pro* 
cured  from  this  fource.  It  is  prepared,  or  manu- 
fadlured,  by  diffolving  in  the  muriatic  acid, 

fome 
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fome  carbonate  of  lime,  a very  common  ma- 
terial that  is  eafily  procured,  and  by  evaporating 
the  folutipn,  and  making  it  cryftallize.  That 
which  remains  after  the  decompofition  of  the 
muriate  of  ammonia  is  not  fo  pure,  as  will  be 
o bferved  hereafter. 

D.  A Elion  of  Caloric . 

6.  When  the  muriate  of  lime  is  expofed  to 
heat,  it  foftens,  melts,  and  becomes  inflated, 
lofes  the  water  which  it  retains  between  its  par- 
ticles, and,  at  a very  high  temperature,  a fmall 
portion  only  of  its  acid.  It  then  has  an  excels 
of  lime;  it  acquires  the  property  of  becoming 
luminous  in  the  dark  ; and,  on  this  account, 
it  has  been  denominated  phofphorus  of  Ilom- 
berg.  It  can  never  be  completely  decompofcd 
by  this  operation, 

E.  AElion  of  Air.  ' 

7.  The  calcareous  muriate  attracts  humi- 
dity from  the  air  with  much  quicknefs  and 
energy.  It  is  one  of  the  moft  deliquefcent 
faits  with  which  we  are  acquainted  ; it  com-, 
pletely  diffolves  into  a liquid, 

F.  AEUon  of  Water , 

8.  It  is  fo  foluble,  that  water  appears  to  take 
up  nearly  double  its  weight  it  is  true,  that 

this 
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this  ftate  cannot  be  confidered  as  a real  folia- 
tion, becaufe  the  liquor  is  thick  and  vifcid  ; 
it  is,  alfo,  capable  of  attracting  humidity  from 
the  air,  and  of  combining  with  frefh  water,  with 
difengagement  of  caloric.  No  fait  is  more  dif- 
licult  to  be  cryftallized  than  the  muriate  of 
lime.  If  its  folution  be  too  denfe,  it  does  not 
give  regular  prifms  ; frequently  when  it  does 
not  cryftallize  by  cooling  and  repofe,  it  is, 

neverthelefs,  fo  difpofed  to  acquire  the  folic! 
form  that  the  leaft  motion  of  its  particles,  the 
fmalleft  agitation  is  fufficient  to  make  it  become 
a concrete  mafs,  as  hard  as  a ftone.  When  this 
phenomenon  happens,  there  is  fo  great  a quan- 
tity of  caloric  dilengaged,  that  the  veifel,  into 

which  it  paffes,  becomes  fudclenly  burning-hot: 
and  the  operator  is  obliged  to  let  it  fall.  It 
is  not,  therefore,  neceffary,  when  this  fait  is  re- 
quired to  be  cryftallized  in  regular  prifms,  to 
accelerate  its  folution,  but  merely  to  bring  it 
to  a flight  fyrupy  hate, 

G.  Decompojition  ; Proportion  of  Principles. 

9.  Several  acids  have  a very  marked  addon 
upon  the  muriate  of  lime  ; the  phofphoric  acid 
partly  decompofes  it,  or  till  it  has  formed  acid 
phofphate  of  lime  in  the  humid  way,  and 
completely  by  the  dry  way.  The  concentrated 
fulphuric  acid,  poured  upon  a denfe  folution  of 
this  fait,  difengages  the  muriatic  acid  with 
noife  and  heat,  and  forms  fulphate  of  lime, 
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which  is  precipitated  fo  abundantly,  that  the 
liquor  becomes  almoft  entirely  folid*  The  ni- 
tric acid  difengages  the  muriatic  acid  from, 
and  changes  it  into,  oxigenated  muriatic  acid. 
The  fluoric  acid  decompofes  a final!  portion  : 
the  boracic  acid  expels  the  fluoric  acid  at  a high 
temperature. 

K>«  Barites,  pot-afh,  foda,  and  ftrontian,  fepa- 
rate  the  lime  from  the  calcareous  muriate  of 
lime,  and  precipitate  it  from  its  concentrated 
folutiom  Silex  and  alumine  difengage  the  acid 
from  it  by  the  action  of  caloric.  When  pot-afh, 
or  barites,  a6t  upon  a very  faturated  folution  of 
calcareous  muriate,  the  lime  is  depofited  in  fuch 
abundance  that  the  liquor  becomes  thick,  and 
conftitute  what  was  formerly  called  the  chemical 
miracle . In  other  refpedts,  this  phenomenon  of 
two  liquids  which  form  a folid  by  their  mix» 
ture,  is  very  much  increafed  at  the  p refen t day 
in  chemical  laboratories,  and  there  is  nothing 
in  it  that  can  aftonifh  thofe  who  are  well  ac» 
quainted  with  the  theory  of  the  fcience. 

1 1 . All  the  fulphates,  with  the  exception  of 
that  of  lime,  are  decompofed  by  the  calcareous 
muriate,  by  the  double  eledtive  attractions  ; ful- 
phate  of  lime  is  formed  which  is  conftantly 
precipitated  from  the  folutions  of  thefe  faits 
mixed  together,  and  there  remain  in  the  fiiper- 
natant  liquor  the  foluble  muriates,  the  different 
bafes  of  which  depend  on  the  fpecies  of  ful- 
phates that  have  been  decompofed, 
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1 2.  It  has  no  known  action  upon  the  nitrates, 
and  only  a<5ts  upon  fome  of  their  folutions,  when 
its  own  folution  is  concentrated,  and  very  aétive 
in  depriving  them  of  their  water.  The  thick 
folution  may,  and  even  the  folid  calcareous 
muriate  may  be  employed  as  well  as  the  deli- 
quefcent  muriates  for  effecting  the  cryftalliza- 
tion  of  faits,  much  lefs  foluble  than  themfelves. 

13.  From  the  analyfis  of  muriate  of  lime  as 
made  by  Bergmann,  one  hundred  parts  of  this 
fait  contain, 


Lime 

44 

Muriatic  acid 

' 31 

Water 

25 

H.  Ufes. 

14.  The  calcareous  muriate  has  hitherto  only 
been  prepared  for  experiments  in  chemiftry.  It 
is  particularly  employed  for  producing  cold  by 
its  mixture  with  fnow.  Of  all  the  faits,  this  is 
the  moft  cooling.  It  is,  therefore,  made  ufe  of 
for  freezing  mercury.  In  1782,  I propofed  it 
as  a very  aétive  folvent  in  lymphatic  fwellings, 
and  particularly  in  fcrophulous  affections.  N li- 
merons obfervations  have  confirmed  this  af« 
fertion,  and  my  firft  ideas  of  this  remedy. 
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Species  VI. 

Muriate  of  Ammonia ; 

A.  Synonymy  ; Hiflory. 

1.  THE  muriate  of  ammonia,  or  the  fatu-* 
rated  union  of  muriatic  acid  and  ammonia,  was 
known  before  the  methodical  nomenclature,  and 
from  time  immemorial,  by  the  name  of  fill  am- 
moniac. By  corruption,  and  at  a time  when  the 
French  language  was  changed,  it  was  called  fal 
armoniac.  Before  the  eftabiiihment  of  the  new 
nomenclature,  and  whatever  fyftem  of  denomi- 
nation  was  adopted,  the  name  of  fal  ammoniac 
was  never  changed,  but  generally  received,  and 
translated  into  all  the  idioms. 

2.  The  word  fal  ammoniac  has  for  its  ety- 
mology that  of  Ammonia,  a country  of  Lyhia, 
thus  named  from  the  very  abundant  land  which 
covers  it,  according  to  the  Greek  word  a^^oç. 
From  this  four  ce,  alfo,  was  derived  the  name  of 
Jupiter  Ammon,  to  whom  a temple  had  been 
railed  in  this  fandy  country.  It  was  formerly 
believed,  that  the  fand  contributed  to  the  forma- 
tion of  this  fait,  becaufe,  it  was  vaguely  known,, 
that  the  materials,  from  which  it  was  extracted 
were  deposited  in  the  fand.  The  Greeks  and 
Romans  were  acquainted  with  this  fait,  and  em- 
ployed it  in  feveral  arts. 


3.  Although 
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o.  Although  the  muriate  of-  ammonia  has 
been  much  uled  in  medicine,  and  particularly  in 
fome  of  the  arts,  tor  a great  number  of  centu- 
iies,  it  was  not  tiil  the  commencement  of  the 
eighteenth  century  that  exad  notions  were  ac- 
quiied  as  to  its  nature,  its  compofition,  and 
piepaiation.  Geoffroy,  the  phylician,  and  au- 
thor of  the  materia  medica,  and  the  fine  idea  of 
the  table  of  the  chemical  relations  and  attrac- 
tions, was  the  firft  who  difcovered  the  materials 
of  this  fait,  and  conje&ured  the  procaffes  em- 
ployed for  its  preparation.  Duhamel  after  ards 
employed  himfelf  in  analyzing  the  muriate, 
of  ammonia  by  lime  and  chalk.  Black  con- 
fideiably  extended  our  knowledg’e  as  to  the  de— 
compofition  of  this  fait  ; and,  near  forty  years 
ago  its  hiftory  became  very  clear  and  exaét. 

1 hofe  chemifts,  who  afterwards  examined  its 
nature,  as  Bergmann,  Scheele,  Citizen  Ber- 
thollet,  myfelt;  &c.  did  nothing  more  than  add 
a greater  degree  of  precifion,  to  the  information 
that  had  previoufly  been  acquired,  either  by 
determining  the  action  of  the  different  bodies 
upon  this  fait,  or  the  proportion  of  its  con- 
ftituent  principles. 

B.  Pkyjtcal  Properties;  Natural  Hijory. 

4.  The  muriate  of  ammonia,  when  very  pure, 
appears  moft  frequently  in  the  form  of  long  py- 
ramids with  four  faces.  Romé  de  Lille  thought 
that  its  primitive  form  was  that  of  the  oCtahe- 
Vol.  Ill,  T dron. 
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dron.  Its  fine  and  necdle-like  prifms  are  often 
grouped,  fo  as  to  reprefent  feathers,  or  the 
leaves  of  fern.  Sometimes  it  is  found  in  cubes, 
or  îaminæ,  with  parallelogrammatical  furfaces. 
Citizen  Haiiy  found,  like  ïtomé  de  Lifle,  that 
its  primitive  form  was  the  regular  odtahedron, 
and  that  of  its  integrant  particle  the  regular 
tetrahedron.  Pelletier  obtained  the  primitive 
muriate  of  ammonia,  or  under  the  form  of  an 
octahedron. 

5.  Its  tafte  is  pungent,  frelh,  acrid,  bitter, 
and  ammoniacal.  This  charaéter  is  eafily  dis- 
coverable in  it,  though  it  cannot  be  accurately 
defined.  It  is  elaftic,  comprefiible,  and  as  it 
were  duétile.  It  rebounds  under  the  peftle, 
gives  way  to  the  pretfure  of  the  finger,  and  is 
capable  of  compreffion  under  a fmaller  bulk  ; 
fome  trouble  is  required  to  reduce  it  to  powder. 
Its  fpecific  gravity  is  1,42. 

6.  The  muriate  of  ammonia  is  often  found  in 
nature;  it  exifts  in  the  environs  of  volcanos, 
fublimed  in  different  colours  and  with  different 
mixtures.  It  is  often  grey,  blackifh,  red,  blue, 
or  preen.  It  is  alfo  met  with  dilfolved  in  the 

O 

waters  of  fome  lakes  in  Tufcany.  It  has  been 
found  in  the  mountains  of  Tartary,  in  Thibet, 
and  in  the  prottos  in  the  environs  of  Pouzzola. 
Some  chemifts  admit,  that  it  exifts  in  feveral 
juices,  or  vegetable  materials.  It  is  contained 
in  fome  animal  fubftances,  particularly  after 
they  have  fuffered  putrefaction,  and  it  may 

then 
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then  even  be  extracted  from  them  with  advan- 
tage. 


C.  Extraction;  Preparation;  Purification . 

7.  However  frequent  the  muriate  of  ammo- 
nia may  be  found  in  nature,  it  is  never  found  fo 
abundant,  nor  fo  pure,  as  not  to  require  prepa- 
ration and  purification.  That  which  is  fublim- 
ed  in  the  craters  of  volcanos  is  not  made  ufe  of5 
becaufe  it  is  mixed  with  arfenic,  fulphur,  &c, 
it  is  extracted  from  animal  matters  by  the  ac- 
tion of  heat.  In  was  only  in  the  year  1719>  by  a 
letter  from  Lemère,  Conful  at  Cairo,  addreffed 
to  the  academy  of  fciences  at  Paris,  that  the  pro- 
cefs  of  its  preparation,  as  it  had  long  been  prac- 
tifed  in  Egypt,  became  known.  In  that  country 
they  collect  the  excrements  of  camels,  oxen,  and 
animals  in  general,  which  feed  on  faline  plants, 
among  which  the  ufe  of  the  muriate  of  foda  con- 
tributes  to  the  formation  of  the  muriate  of  am- 
monia that  is  extracted  from  it.  Thefe excre- 
ments are  dried,  by  applying  them  to  the  furface 
of  walls;  and  they  are  burned  as  fuel  when  other 
combuftible  matters  cannot  be  procured.  It  is 
from  the  foot  afforded  by  thefe  burning  fub- 
ftances  that  the  muriate  of  ammonia  is  extracted. 
At  Grand  Cairo,  there  are  feveral  manufactories 
where  this  fubftance  is  extracted.  The  foot, 
above  mentioned,  is  introduced  into  large  glafs 
bottles,  near  half  a metre  (yard)  in  diameter,  ter- 
minating in  a neck  feveral  centimetres  in  height, 
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which  are  filled  to  within  four  fingers-breadtli 
of  the  neck  : they  are  then  placed  on  a furnace, 
or  kind  of  ftove,  where  they  can  be  ftrongly 
heated.  The  heat  is  imparted  by  degrees,  for 
the  fpace  of  feventy-two  hours.  The  muriate 
of  ammonia  fublimes  towards  the  fécond  day. 
and  adheres  to  the  upper  part  of  the  bottles. 
When  the  whole  apparatus  is  well  cooled,  the 
velfels  are  broken,  and  the  lumps  of  fait,  which 
are  rather  lefs  than  one  third  of  the  foot  fo  heat- 
ed,  are  taken  out.  Thefe  lumps,  moulded  in 
the  bottles,  are  convex  towards  the  top,  have  a 
tubercle  in  the  middle,  on  account  of  the  neck 
of  the  vefiel,  and  prefent  a concavity  more  or 
lefs  deep  in  their  inferior  part.  Their  two  fur- 
faces  are  charged  with  foot,  or  an  empyreuma- 
tic  carbonaceous  oil.  This  fait  was  entirely 

y 

contained  in  animal  matter,  and  is  only  fepa- 
rated  by  the  action  of  heat.  It  appears  to  be 
formed  in  the  humours  of  animals,  by  the  re- 
action of  the  phofphate  of  ammonia,  and  the 
muriate  of  fodà. 


8.  For  a long  time,  the  muriate  of  am- 
monia was  made  only  in  Egypt.  Some  au- 
thors, however,  fpeak  of  another  ammoniacal 
fait  that  is  brought  from  India  by  the  way  of 
Holland  : it  is  in  the  form  of  truncated  cones, 
like  fugar-loaves,  and  fublimed  like  that  of 


Egypt  which  is  indicated  by  the  different  ftrata 


of  which  it  is  formed,  as  has  been  ihown  by 
Geoffroy,  on  explaining  a palfage  of  the  hif- 
tory  of  drugs,  by  Pomet,  in  which  it  is  men- 
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tioned.  But,  during  a period  of  forty  years, 
the  manufactories  of  this  fait  have  been  increaf- 
ed  in  Europe.  Different  procédés  have  been 
followed  in  preparing  this  fait  in  the  direCt 
vray  inftead  of  fiinply  extracting  it  as  in 
Egypt.  In  lèverai  places  the  calcareous  muri- 
ate, or  mother  water  of  the  fait  pits,  is  pre- 
cipitated by  volatile  alkali,  combined  with 
the  carbonic  acid,  extracted  from  animal  tub- 
ftances.  After  the  dépolit  ion  of  the  lime  the 
liqupr  is  evaporated,  and  the  muriate  of  ammo- 
nia is  fublimed  from  it. 

In  other  parts,  as  at  Franciade  near  Paris, 
they  combine  in  a capacious  leaden  receiver, 
the  muriatic  acid  gas  difengaged  from  muri- 
ate of  foda  by  the  lulphuric  acid,  with  the  am- 
monia obtained  from  the  didillation  of  animal 
matters. 

Laftly,  the  native  fulphate  of  lime  is,  like- 
wile,  decompofed  by  means  of  the  carbonate  of 
ammonia  obtained  in  a liquid  date  from  the  dif- 
tillation of  animal  lubftances.  The  fupernatant 
fluid  which  contains  fulphate  of  ammonia,  is 
evaporated  : the  latter  fait  is  afterwards  heated 
with  the  muriate  of  foda  in  fu  Miming1  veffels. 
A double  decompolition  and  a double  combina- 
tion then  take  place  ; while  the  fulphuric  acid 
aCts  upon  the  foda,  the  ammonia  combines  with 
the  muuatic  acid,  and  this  muriate  of  ammo- 
nia rifes  in  vapour,  and  adheres  to  the,  top  of 
the  veffels.  Such  are  the  principal  procédés 
made  ufe  of  for  artificial! v obtaining  the  im- 

v £5 
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portant  fait  which  forms  the  fubje6t  of  this  ar- 
ticle. 

The  muriate  of  ammonia  extra&ed  by 
either  of  thefe  procelfcs,  is  more  or  lefs  impure, 
covered  with  a coat  of  empyreumatic  and  car- 
bonaceous oil,  which  is  in  requeft  in  feveral 
manufactories  where  it  is  employed  in  that 
hate.  For  chemical  and  medicinal  ufes,  this 
fait  is  required  in  a very  pure  hate.  To  obtain 
it  pure,  it  is  fublimed  by  a well-conducted  heat, 
or  rather,  it  is  diffolved  in  hot  water,  and  the 
folution  cryftallized;  it  differs  a little,  accord- 
ing to  the  method  of  purification  ; in  the  fé- 
cond, it  contains  more  water  than  in  the  firft. 

D.  Adi  on  of  Caloric . 

10.  The  muriate  of  ammonia  is  fufible  and 
volatile  ; its  volatility  is  even  greater  than  its 
fufibility,  as  is  obferved  on  throwing  this  fait  in 
powder  upon  live  coals  ; at  the  inftant  of  its 
melting,  it  is  perceived  to  rife  in  the  air  in 
vapour,  or  rather  in  a white  fmoke  till  no- 
thing is  left  upon  the  coals  ; it  gives  out  a 
particularly  faint  finell.  If  the  heat  be  very 
great,  the  fmell  of  muriatic  acid  and  am- 
monia is  evident,  fo  that  at  a high  temperature 
it  appears  to  be  capable  of  being  decompofed. 
Advantage  is  taken  of  this  volatility  of  the 
muriate  of  ammonia,  to  rectify  it  by  fublima- 
tion.  It  is  put  into  a matrafs,  or  vial,  which  is 
half  filled  with  it  : thefe  veffels  are  immerfed  in  a 

fand- 
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land-bath  to  rather  above  the  point  at  which 
the  fait  rifes  ; they  are  (lightly  hopped  with  pa- 
per: the  heat  is  increafed  by  degrees,  till  the 
fait  fublimes.  It  collects  in  needle-like  prifms, 
which  adhere  to  each  other,  and  form  a mafs^ 
whiter  and  more  pure  than  the  former  fait. 
The  whole  muft  not  be  fublimed,  if  the  fait  be 
wanted  well  refilled  ; it  mud  be  obferved,  that 
it  is  necelfary  to  apply  a confiderable  heat  to 
volatilize  the  muriate  of  ammonia. 

\ 

E.  Action  of  Air . 

II.  The  muriate  of  ammonia  is  fcarcely 
changeable  in  the  air;  it  becomes  but  very 
llightly  moift,  even  when  the  air  contains  much 

humidity  ; it  never  flows,  but  becomes  dry,  on 
the  contrary,  in  dry  air. 


F.  Action  of  Water. 

12.  The  muriate  of  ammonia  is  foluble  in 
three  or  four  times  its  weight  of  water,  at  ten 
degrees  ; it  produces  a very  fenfible  cold  during 
its  folution.  This  cold  is  hill  greater  with  ice  ; 
and  this  artificial  refrigeration  was  formerly 
employed  for  feveral  experiments.  Boiling  wa- 
ter dilfolves  nearly  its  weight  of  this  fait  ; a part 
is  cryftallized  in  proportion  as  the  liquor  cools. 
In  general,  this  mode  of  cryftallization  only  af- 
fords a mafs  of  final!  needles,  of  a rather  bluifh- 

white 
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white  colour,  on  account  of  the  fpaces  that  are 
filed  by  the  water  of  the  folution.  The  fpon- 
taneous  evaporation  of  the  folution,  expofed  to 
the  air  gives  cry  fiais  more  regular.  In  this 
{late,  it  contains  much  more  water  than  that 
which  is  rectified  by  fublimation. 


Tj.  DecompoJïtioji  ; Proportion  of  the  Principles. 

13.  This  fait  is  decompofed,  like  all  the  mu- 
riates by  the  fulphuric  acid,  which  difengages 
the  muriatic  acid  from  it  with  a {Iron g effer- 
vefcence  ; by  the  nitric  acid  which  gives  to  the 
muriatic  acid  the  oxigenated  character,  See.  A 
folvent  of  gold  is  made,  by  diffolving  muriate 
of  ammonia  in  nitric  acid,  in  confequence  of 
the  oxigenated  muriatic  acid  which,  on  being 
-difengaged,  leaves  nitrous  oxide,  as  will  be 
feen  under  the  article  gold.  It  was  by  decom- 
pofing  the  muriate  of  ammonia  by  the  fuh 
phuric  acid,  and  on  examining  the  refiduum  of 
this  operation,  that  Glauber  difeovered  the  ful~ 
phate  of  ammonia,  which  he  called  his  fecret 
ammoniacal  fait. 

14.  Barites,  pot-afh,  foda,  ftrontian,  and  lime, 
decompofe  the  muriate  of  ammonia,  and  lepa- 
rate  the  ammonia  from  it  in  gas,  by  mere  con- 
tact and  trituration.  This  decompofition  is 
much  more  complete  by  the  aétion  of  caloric. 
Magneha  even,  which  only  decompofes  this  fait 

ik' t partly  in  the  cold,  and  forms  a triple  fait,  the 
fiibi  of  the  following  fpecies,  entirely  abforbs 
"'■**  ' the 
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the  muriatic  acid,  and  difengages  all  the  ammo- 
nia, by  the  addition  of  confiderably  high  tem- 
perature. 

3 5.  It  is  with  lime  that  the  muriate  of  am- 
monia is  decompofed,  for  the  purpofe  of  obtain- 
ing what  was  formerly  called  the  fpirit  of  fal 
ammoniac , the  cauftic  or  fluor  volatile  alkali} 
properly  called  ammonia.  This  earth  is  prefer- 
red, becaufe  it  is  much  more  common  and 
cheaper  than  the  cauftic  fxed  alkalis.  Che- 
miits  were  formerly  contented  with  diftilling  in 
a ftone-ware  retort,  a mixture  confifting  of  one 
part  of  muriate  of  ammonia,  and  three  parts  of 
quick  lime,  by  adapting  to  this  veffel  one  or 
two  large  receivers.  Often,  notwithftanding 
the  tube  of  the  laft  receiver,  which  was  left 
open,  and  gave  vent  to  a quantity  of  ammo- 
niacal gas  that  was  loft  in  the  atmofphere, 
the  apparatus  burft  with  a report,  and  put  the 
operator  in  great  danger  ; this  accident  parti- 
cularly happened,  when  the  lime  employed  was 
very  frelh,  and  the  fal  ammonia  pure.  To 
avoid  fuch  confequences,  therefore,  it  was  pro- 
pofed,  that  a little  water  fhould  be  added  to  the 
mixture,  and  this  liquid,  when  volatilized, 
did  retain  a part  of  the  ammoniacal  gas  ; but 
there  was  no  liquid  product,  but  what  the  water 
could  diffolve  ; and  a great  portion  of  the  am- 
monia was  difengaged  in  gas,  much  more  vola- 
tile than  the  water.  The  ingenious  apparatus 
of  Woulfe  remedied  this  inconvenience,  and 
rendered  this  operation  one  of  the  moft  ealy, 

2 the 
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the  in  oft  fimple,  and  the  moft  certain  in  cbc- 
jniftry.  By  this  means  water  is  prefen  ted  to  the 
ammoniacal  gas,  which  it  retains  and  condenfes, 
prevents  it  from  being  difengaged,  oppofes 
the  breaking  of  the  apparatus,  buffers  nothing 
to  be  loft  from  this  product,  affords  it  very 
pure,  and  has  even  the  advantage  of  fh owing, 
by  the  accelerated,  or  decreafed  motion  of  the 
gas  through  the  water  in  the  bottles,  the  exadt 
ftate  of  the  operation,  and  thus  enabling  the 
operator  to  regulate  its  management.  To  a 
ft  one- ware,  or  porcelain  retort,  which  contains 
one  part  of  muriate  of  ammonia,  and  three  parts 
pf  extinguilhed  lime,  accurately  mixed,  a tube  is 
adapted,  the  other  extremity  of  which  is  plung- 
ed in  a fmall  bottle,  containing  a little  water; 
from  the  top  of  the  ftrft  bottle  proceeds  ano- 
ther tube,  which  pafles  into  a fécond,  filled 
with  a quantity  of  diftilled  water  equal  to  the 
weight  of  the  muriate  of  ammonia  intended  to 
be  decompofed  ; and  a third  bottle  joined  to 
the  preceding  one  by  anothe'r  tube,  which 
again  opens  at  the  bottom  of  the  water,  ter- 
minates this  apparatus,  to  which  are  likewifè 
added  in  different  points,  tubes  of  fafety, 
which  often  make  a part,  or  form  a fyftein  of 
fyphons  placed  between  the  bottles  of  Woulfe, 
or  are  welded  at  their  horizontal  part,  as  is 
now  done  in  all  operations  of  this  kind.  The 
bottom  of  the  retort  is  heated  by  degrees  till 
ignited.  The  ammonia  which  is  difengaged 
in  gas,  fir  ft  faturaU*  the  fmall  quantity  of  wa- 
ter 
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1er  in  the  firfi;  bottle,  where  it  depofits  the 
impurities  it  brings  along  with  it  ; but  the 
firft  water  being  quickly  faturated,  the  gas 
arrives  at  the  large  quantity  of  pure  water  in 
the  fécond  bottle,  and  faturates  it  with  pro- 
duction of  heat,  as  I have  deferibed  in  the  ar- 
ticle of  ammonia.  This  produCt  is  very  clear, 
very  ftrong,  and  very  pure.  There  remains  in 
the  retort,  a muriate  of  lime,  which,  if  it  is 
ftrongly heated,  flows,  and  afterwards  cry ftallizes 
on  cooling,  and  thus  acquires  a phofphorefcent 
property  in  the  dark  ; it  is  then  the  phqfphorus 
of  Homberg.  If  it  has  not  been  fufficiently 
heated  to  become  vitrified,  it  is  a mixture  of 
muriate  of  lime,  and  lime,  which  attracts  hu- 
midity from  the  air,  and,  in  the  latter  cafe,  is 
called  oil  of  lime , or  fixed  fal  ammoniac . 

16.  There  is  but  little  aCtion  between  the  mu- 
riate of  ammonia  and  the  faits  hitherto  ex- 
amined. 

17-  From  the  analyfis  of  the  muriate  of  am- 
monia made  by  modern  chemifts,  it  has  been 
found  to  confift  of  the  following  proportions. 
Ammonia  - 40 

Muriatic  acid  52 

Water  - 8 

H.  Ufes> 

18.  The  muriate  of  ammonia  is  one  of  the 
faits  moft  ex  ten  lively  employed.  In  chemiftry, 
it  is  made  ufe  of  for  extracting  ammonia  ; to 

produce 
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produce  cold  ; for  obtaining  the  carbonate  of 
ammonia  ; and  for  difcovering  and  analysing 
feveral  metallic  fubftances.  Being  a very 
aétive  and  important  medicine^  as  a folvent, 
antifeptic,  febrifuge,  &c.  it  is  ftill  employed  in 
pharmacy,  for  the  preparation  of  feveral  ufe- 
ful  medical  compounds.  In  the  arts,  it  is  not 
lefs  advantageous.  It  is  much,  nfed  in  dye- 
ing, for  preparing  or  ftriking  the  colours  ; in 
docimafia  it  indicates  and  feparates  iron  from 
feveral  of  its  combinations  ; in  the  lining  of 
copper,  it  isufedto  defend  the  metallic  furface, 
and  prevent  their  oxidation,  it  is  of  the  fame  ufe 
in  folder ing. 

Species  VII. 

Muriate  of  Ma  grief  a. 

A.  Synonymy;  Hifory . 

1.  THE  muriate  of  magnefia  was  denominat- 
ed marine  fait  of  magnefa , and  faline  magnefia. 
Having  long  been  unknown  to  chemifts,  it  was 
confounded  with  the  calcareous  muriate  which 
it  frequently  accompanies.  It  is  to  Mr.  Black 
that  we  are  indebted  for  firffc  diftinguifhing  and 
inveftigating  its  properties.  Bergmann  after- 
wards examined  it  with  more  attention,  and 
made  known  its  principal  properties.  I have 
fmee  added  fome  facts  to  its  hiftory. 


B.  Fhyficad 
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B.  PJiifJtcal  Properties  ; Natural  llijlory. 

2.  This  fait  has  not  yet  been  obtained  in  a 
regular  and  appreciable  form.  It  is  either  in 
powder,  in  fmall  irregular  needles,  or  a kind  of 
jelly , in  which  fome  rudiments  of  cryltals  are 
perceived  with  difficulty  ; its  tafte  is  bitter,  and 
difagreeable.  It  often  exifts  in  nature  with  the 
muriate  of  foda,  and  the  muriate  of  lime,  in 
fome  faline  waters,  fal  gem,  and  the  purgative 
mineral  waters,  which  contain  marine  fait,  or 
fulphate  of  magne fia;  thus,  on  the  one  hand, 
it  is  found  in  the  water  of  Balaruc,  and,  on  the 
other,  in  that  of  Sedlitz. 

C.  Preparation . 

3.  Though  this  fait  is  frequent  in  the  fa- 
line  waters,  it  is  not  extracted  from  them  in 
particular  ; it  is  made  in  laboratories,  by  dif- 
folvino*  magriefia  in  the  muriatic  acid  to  fatura- 

o O 

tion;  this  folution  is  evaporated  to  obtain  irre- 
gular cryftals,  or  is  reduced  to  drynefs. 


D.  A&ion  of  Caloric . 

4.  This  fait  is  the  firft  of  the  muriates  hither- 
to examined,  which  is  completely  decompofed 
by  caloric.  After  being  fufed  and  dried  by  the 
firft  impreffion  of  the  heat,  it  fwells  up,  be- 
comes foft,  and  full  of  bubbles,  and  lets  its  mu- 
riatic 
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riatic  acid  efcape  in  the  form  of  gas.  The 
magnefla  remains  alone  and  pure  after  this  de- 
compofition. 

E.  ABion  of  Air* 

5.  The  muriate  of  magnefia  is  very  deliqiiye- 
fcent  ; it  firft  becomes  moift,  then  foftens,  and 
fuddenly  melts  in  the  air. 

F.  ABion  of  Water . 

Y 

6.  Cold  water  readily  diffolves  an  equal 
weight  of  it.  Boiling  water  dilfolves  ftill  more. 
It  is  extremely  difficult  to  be  crydallized.  Berg- 
mann  fays,  that  fuccefs  can  only  be  obtained 
by  expofing  its  folution,  ftrongly  concentrated 
by  evaporation,  to  excellive  cold.  Inftead  of 
cry  fiais,  a magma  filled  with  fmall  foft  needles, 
is  frequently  obtained,  or  a femi-tranfparent 
jelly,  which  ftrongly  attra&s  the  moifture  of 
the  atmofphere.  A mixture  of  the  folution  of 
the  calcareous  muriate  appears  to  favour  its 
cryftallizatiom 

G.  Decompoftion  ; Proportion  of  Principles. 

7 . The  fulphuric  and  nitric  acid  difengage 
the  muriatic  acid  from  it,  the  former  in  the 
pure  date,  the  latter  in  the  oxigenated  date. 
The  phofphoric  acid  partly  decompofes  it  in 

cold. 
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cold.  Its  decornpofition  in  heat  by  this  acid 
cannot  be  eftimated,  no  more  than  by  the  bo- 
racic  acid,  fince  the  caloric  alone  expels  the 
acid. 

8.  Barites,  pot-ath,  foda,  ftrontian,  and  lime, 
take  poffeffion  of  its  acid,  and  precipitate  the 
magnefia.  This  earth  may  be  extracted  from 
faline  waters,  from  bitter  waters,  and  the  mother 
waters  of  the  falt-works,  treated  by  lime  water. 
Ammonia  only  in  part  precipitates  the  magne- 
fia from  its  folution,  and  forms  with  the  unde- 
compofed  muriate  of  magnefia,  a triple  fait, 
which  will  be  fpoken  of.  In  this  precipitation, 
as  in  that  of  all  the  magnefian  faits,  eight  or  ten 
times  more  ammonia  is  necefiary,  in  order  to 
feparate  nearly  a third  of  the  magnefia,  than 
would  be  required  for  faturating  the  portion  of 
muriatic  acid  united  to  this  earth  : this  quan- 
tity of  ammonia  rarefies  the  liquor,  as  is  proved 
by  the  precipitation  which  takes  place  with 
much  lefs  of  this  volatile  alkali  in  a vacuum, 
or  upon  a column  of  mercury  of  fix  or  feven 
decimetres  in  height. 

9.  It  decompofes  feveral  fulphates  and  ni- 
trates by  the  way  of  double  elective  attraction. 
Bergmann  points  out  the  proportions  of  this 


follows  : 

Magnefia 

41 

Muriatic  acid 

34 

Water 
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H.  U/es» 

10.  The  muriate  of  magnefia  is  not  yet  of 
any  ufe.  That  of  mineral  waters,  however, 
may  ferve  for  obtaining’  magnefia  by  precipita- 
tion. It  is  alfo  very  probable  that  this  fait 
might  be  employed  with  advantage  in  medi- 
cine, as  is  the  calcareous  muriate. 


Species  VIII. 

A m mon i aco- m agn eft  a n M uricite . 

A.  Synoriimy  ; I Lift  or  y . 

1.  THE  ammoniaco-magnefian  muriate  is 
alfo  called  triple  fait,  or  trifule , by  adding  the 
firft  word  to  the  two  others.  Bergmann  gave 
the  firft  account  of  it  in  his  Diflertation  upon 
Magnefia  ; I explained  it  more  pofitively  in 
1790,  in  the  fourth  volume  of  the  Annals  of 
Chemiftry. 

B.  Phyfical  Properties . 

£.  It  is  capable  of  cryftallizing  in  fmall  po- 
lyhedrons,  which  quickly  feparate  from  the 
water,  but  which  I have  never  found  fufficiently 
regular  to  be  accurately  defcribed.  It  has  at 
once  a bitter  and  ammoniacal  tafle.  It  is  na- 
tural 
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tural  to  believe  that  it  ex  ids  in  the  mother  wa- 
ters of  the  fait  pans , and  faits  prepared  by 
boiling,  fin  ce  the  fea  waters*  contain  a certain 
quantity  of  magnefia,  with  animal  matters  which 
ought  to  produce  fome  ammonia. 

'-j 

C.  Preparation . 

3.  There  are,  as  is  the  cafe  with  the  other 
ammoniaco-magnefian  trifules,  three  methods 
of  preparing  this'  fait.  One  conflits  in  mixing 
folutions  of  muriate  of  magnefia  and  muriate 
of  ammonia  ; this  triple  fait  is  then  depofited  in 
fmall  cryftals.  The  fécond  is  performed  by  the 
partial  decompofition  of  the  muriate  of  ammo- 
nia, by  magnefia  in  the  cold,  and  by  agitating 
the  folution  of  that  fait  with  this  earth  ; the 
third  conflits  in  decompofing  the  muriate  of 
magnefia  by  ammonia.  The  firft  procefs  is  the 
moft  certain,  and  affords  the  fait  molt  pure  ; 
proving  likewife  that  it  is  the  fame  as  ail  the 
other  triple  faits,  an  union  of  two  neutral  faits, 
and  not  a combination  of  two  bafes  to  the  fame 
portion  of  acid,  as  the  name  might  at  firft  imply» 


D.  A Elion  of  Caloric . 

4.  The  ammoniaco-magnefian  muriate  is  de- 
.compofed  by  heat  ; the  muriate  of  ammonia 
volatilizes,  and  that  of  magnefia  lofes  its  acid» 


VOL.  Ill, 
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E.  A Elion  of  the  Air. 

5 .  It  appears  to  be  but  little  alterable  in  air: 
this  unchangeablenefs,  common  to  all  the  ana- 
logous triple  faits,  is  nevertbelefs  not  fo  marked 
in  the  ammoniaco-magriefian  muriate  as  in  the 
preceding,  becaufe  the  latter  is  abfolutely  de- 
liquefcent  in  air. 


F.  AAion  of  Water . 

6.  Cold  water  dilfolves  this  fait  in  the  dofe 
of  fix  or  feven  parts  to  one  ; hot  water  dilfolves 
a little  more.  In  general  it  is  rather  lefs  folu- 
ble  than  each  of  the  faits  which  form  it,  as  the 
folutions  of  each  of  them,  when  mixed,  afford 
cryftals,  which  they  are  not  difpofed  to  do  when 
feparate. 

G.  Decompofition  ; Proportion  of  the  Principles. 

7 . The  acids  decompofe  it,  as  they  do  all 
the  other  muriates,  and,  in  this  refpect,  it  pre- 
fents  nothing  particular. 

8.  Barites,  pot-alh,  foda,  ftrontian,  and  lime, 
completely  precipitate  the  magnefia  from  it, 
and  entirely  difengage  its  ammonia  in  the  form 
of  gas. 

9.  I found,  as  well  by  analyzing  this  fait,  as 
by  carefully  examining  the  phenomena  of  its 

formation, 
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formation,  that  one  hundred  parts  of  ammo» 
niaco-magnefian  muriate  contained, 

Muriate  of  magnefia  73 
Muriate  of  ammonia  27 

< 

H.  Vfes. 

Th  e ammoniaco-magnefian  muriate  is  not  em- 
ployed for  any  purpofe,  except  in  chemical  de- 
monftrations,  when  its  exiftence  and  formation 
are  required  to  be  known. 

Species  IX. 

Muriate  of  Glucine. 

1.  UPON  indicating  the  properties  of  the 
muriate  of  glucine,  Citizen  Vauquelin  was  con*» 
tented  with  obferving,  that  it  is  very  fimilar 
to  the  nitrate  of  the  fame  earth,  differing  from 
it  only  becaufe  it  more  readily  cryftallizes, 
though  its  crvftals  are  fo  fmall  that  he  found  it 
impoffible  to  diftinguifh  their  form,  and  that  it 
does  not  attract  moifture  from  the  air.  He  ftatcs 
that,  when  diffolved  in  alcohol,  and  diluted 
with  water,  it  affords  a very  agreeable  faccha- 
rine  liquor. 

2.  In  order  ftill  better  to  charadterize  this 
triple  fait,  which  is  but  little  known,  though  it 
deferves  to  be  more  fo,  I fhall  add,  that  the  mu- 
riate of  glucine  is  decompofable  by  heat,  which 
expels  the  acid,  and  leaves  its  bafe;  and  alfo  by 
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the  fui ph u ric  acid  and  the  nitric  acid,  which 
abforb  the  glucine  ; by  the  phofphoric  acid  with 
the  aid  of  heat  ; and  by  all  the  earthy  and  alka- 
line bafes  which  take  its  acid,  with  the  excep- 
tion of  alumine,  zircone,  and  filex.  It  cannot 
yet  be  of  any  ufe,  on  account  of  the  fmallnefs 
of  its  quantity* 

» v i — • . . > - S,  . 

Species  X* 

\'  - 

Muriate  of  Alumine . 

A.  Synonymy  ; Hiftory. 

1.  THE  muriate  of  alumine  was  denominated 
argillaceous  marine  fait , marine  alum , muriate 
of  clay , falitecl  clay . Moll  of  the  writers  on 
chemiftry  fmee  Macquer,  have  fpoken  of  it, 
though  they  have  but  fuperficially  deferibed  its 
properties. 

/ *v 

B.  Phyfical  Properties  ; "Natural  Iiiflory, 

2.  This  fait  is  feldom  cryftallized,  or  pre~ 
fents  only  fome  irregular  groups  of  cryftals. 
It  is  moft  frequently  in  the  gelatinous  form,  or 
elle  in  a white  powder.  It  has  a faline,  ftyptic 
acid,  and  acrid  tafte  ; it  reddens  the  tin&ure  of 
turnfol,  and  the  colour  of  violets  ; it  is  not 
known  in  nature,  though  it  is  fuppofed  to  exift 
in  the  waters  of  the  lea» 
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C.  Preparation . 

3.  It  is  prepared  in  chemical  laboratories  by 
directly  uniting*  the  muriatic  acid  with  alumine  ; 
this  acid  cannot  be  completely  faturated  with 
this  earthy  bafe.  The  fait  always  remains 
acidulous. 

D.  Ad  ion  of  Heat. 

4.  The  muriate  of  alumine  is  very  fufible, 
and  very  decompofable  by  heat  ; it  buffers  its 
acid  to  be  difengaged  ftill  more  ealily  than  the 
muriate  of  magnefia,  and  the  alumine  remains 
pure  at  the  bottom  of  the  veffel.  This  fadl 
proves,  as  well  as  all  thofe  which  relate  to  the 
hiftory  of  this  fait,  that  its  conftituent  parts 
adhere  but  feebly  to  each  other. 

E.  A Sion  of  Air, 

5.  The  muriate  of  alumine  is  one  of  the  moft 
deliquefcent  that  we  are  acquainted  with  ; it 
entirely  foftens  by  contadt  with  the  air,  and  be- 
comes fluid  in  the  veffels  in  which  it  is  expofed. 

F.  Ad  ion  of  Water . 

6.  It  is  one  of  the  moft  foluble  of  the  mu- 
riates ; it  is  at  lead  as  much  fo  as  the  calca- 
reous muriates  ; it  more  readily  takes  the  ge- 
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latin ous  than  the  folid  form,  by  the  évapora» 
tion  of  its  folution.  The  fpecies  of  gelatinous 
mafs,  which  it  then  affords,  is  often  coloured 
yellow  or  clear  brown. 


G.  Decompofetion. 

7.  The  acids  decompofe  it  the  fame  as  the 
other  muriates,  and  ftill  more  eafily.  Many 
metallic  oxides  decompofe  it,  and  difengage 
from  it,  by  heat,  the  oxigenated  muriatic  acid. 
All  the  bàfes,  except  filex  and  zircone,  feparate 
the  alumine  from  it  which  is  precipitated.  It  is 
not  known  whether  it  may  form  triple  falts  with 
the  alkaline  fulphates,  which  is  extremely  pro- 
bable  from  the  general  charadter  of  aluminous  * 
falts.  We  are  like  wife  unacquainted  with  the 
proportion  of  its  conftituent  parts, 

H.  Ufes. 

r ■ { 

*v  \ 

8.  The  muriate  of  alumine  is  not  yet  of  any 
utility  ; it  is  doubtlefs  for  this  reafon  that  it  is 
lefs  known  than  molt  of  the  preceding  falts. 


Species 
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Species  XI. 

% 

Muriate  of  Zircone. 

A.  Synonymy  ; Hi/lory. 

I . THE  muriate  of  zircone  has  been  too  lately 
difcovered  to  enable  us  to  give  it  any  other 
name  than  that  which  it  now  bears.  It  is  to 
M.  Klaproth  that  we  are  indebted  for  the  firft 
difci>very  of  it,  about  the  year  1793.  Citizen 
Can  quel  in  has  alfo  fince  examined  it,  and  af- 
certained  fome  of  its  properties.  Many  expe- 
riments rauft  yet  be  made  before  this  fait  can 
be  well  known. 


B.  Phyjical  Properties. 

2.  This  fait  cryftallizes  in  fmall  needles,  the 
form  of  which  has  not  yet  been  determined.  It 
lias  an  auftere  and  rather  acrid  tafte,  which  dif- 
fers from  all  other  taftes  of  a fimilar  kind.  It 
has  not  yet  been  found  in  nature. 

C.  Preparation. 

3.  After  having  fufed  the  hyacinth,  or  the 
jargon  of  Ceylon,  with  five  or  fix  times  their 
weight  of  alkali,  and  extracted  the  zircone  by 

* the  procefles  that  have  been  pointed  out  in  the 
article  relative  to  this  earth,  it  is  immediately 

kliflblved 
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diffolved  in  the  muriatic  acid,  and  the  folution 
is  cryftallized. 

D.  A Elion  of  Caloric . 

4.  When  the  muriate  of  zircone  is  expofed 
to  heat,  it  becomes  decompofed  with  great  faci- 
lity, lofes  its  acid,  and  is  fpeedily  reduced  to 
its  pure  bafe. 


E.  AElion  of  the  Air . 

5.  It  att radis  the  moitture  of  the  air  with 
confiderable  force,  but  not  fo  ftrongly  as  the 
muriate  of  lime. 

F.  AElion  of  Water. 

6 . It  is  very  foluble  in  water,  and  cryftalli- 
zes  by  cooling,  together  with  evaporation,  that 
is  to  fay,  by  expofing  to  cold,  its  folution  firft 
properly  evaporated. 


G.  Decompoftion. 

7.  The  fulphuric  acid,  and  the  phofphoric 
acid  decompofe  it,  and  precipitate  fulphate,  or 
phofphate  of  zircone,  which  are  fcarcely  folu- 
ble. All  the  earthy  and  alkaline  bafes  feparate 
zircone  from  its  folution,  and  have  more  attrac- 
tion  for  the  muriatic  acid  than  this  earth  has  ; 

fo 
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fo  that  the  muriate  of  zircone  is  aétually  the 
moh  decompofable  of  all  the  muriates.  We 
are  unacquainted  with  the  proportion  of  its 
confti tuent  parts, 

H.  Ufes. 

8.  The  muriate  of  zircone  has  not  yet  been 
propofed  for  any  ufeful  purpofe.  It  is,  betides, 
too  rare  and  too  dear,  from  the  extreme  fear- 
city' of  the  hones  from  which  its  bafe  has  hither- 
to been  extracted,  to  allow  of  experiments  for 
after taining  its  properties. 


Species  XIL 
Muriate  of  Silex . 

I SHALL  only  announce  the  muriate  of  filex 
as  the  twelfth  fpecies,  in  order  to  repeat,  in 
this  place,  the  eafy  folubility  of  this  pure  and 
very  attenuated  earth,  as  it  is,  after  its  fufion 
by  alkali,  in  the  muriatic  acid.  I have  ob- 
ferved,  in  the  analyfis  of  filiceous  hones,  that 
when  they  are  heated,  (after  having  been  fufed 
in  pot-afli,)  along  with  the  muriatic  acid,  the 
whole  mafs  is  diffolved.  This  folution  paffes 
through  the  pores  of  paper.  It  is  clear  and 
limpid,  and  does  not  poffefs  that  confidence 
which  it  might  be  fuppofed  to  have.  It  is 
always  acid.  When  concentrated  by  a flow 

evaporation, 
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evaporation,  it  frequently  takes  the  form  of  a 
tranfparent  jelly  ; but,  if  made  to  boil,  it  pre- 
cipitates, is  decompofed,  and  depofits  the  iili«- 
ceous  earth,  even  under  the  granulated,  and 
truly  cryflalline  form,  fo  that  the  water  and 
the  acid  foon  ceafe  to  retain  it.  This  is  the 
true  fpecific  character  which  diftinguithes  from 
all  the  other  faits,  that  fpecies  of  faline  matter 
which  filex  forms  with  the  muriatic  acid  ; and 
hard  ftones  often  aét  in  this  way  during  their 
analyfis.  It  is  evident,  that  a certain  attraction 
muft  be  admitted  between  filex  and  the  muria- 
tic acid,  in  order  to  account  for  the  folution  of 
this  earth,  and  to  juftify  its  being  confidered 
as  a fort  of  muriate  of  filex.  As  no  other  acid 
affords  this  property  in  fo  remarkable  a manner, 
except  the  fluoric  acid,  I have  thought  that 
this  folubility  might  be  diftinguifhed  by  the 
admiffion  of  a muriate  of  filex» 
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Article  VII. 

Genus  VI. 

Oxigenatedj  or  Super- Oxigenated  Earthy  and  Alkali m 

Muriates. 

Section  L 

Of  the  Generic  Characters  of  thefe  Salts . 

\ 

1.  THE  faits  called  oxigenated,  or  rather 
fuper-oxigenated  muriates,  were  intirely  un- 
known in  chemiftry  before  the  year  1786.  It 
was  at  that  period  that  Citizen  Berthollet  dif- 
covered  the  moft  Angular  and  the  bed  known 
of  thofe  remarkable  faline  combinations  ; that 
which  is  denominated  the  fuper-oxigenated 
muriate  of  pot-afh . The  unfufpected  properties 
which  he  found  it  to  poftefs,  opened  a new  field 
to  the  brilliant  difcoveries  which  have  followed 
aim  oft  without  interruption.  Afterwards,  Citi- 
zen Berthollet,  Citizen  Van  Mons,  Lavoifier, 
Meffrs.  Dolfufs,  Gadolin,  Citizen  Vauquelin, 
and  myfelf,  were  particularly  engaged  in  the 
examination  of  this  genus  of  combinations  ; 
and  though  the  ftate  of  the  fcience  announces 
that  we  are  far  from  poffeffing  all  the  informa- 
tion which  is  promifed  us  by  this  interefting 
part  of  chemiftry  ; yet  the  modern  experiments, 
of  which  the  outline  will  be  given  in  this  article, 

have 
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have  Angularly  contributed  to  the  aggrandize- 
ment of  the  French  doftrine. 

2.  Citizen  Bertholiet  firft  obferved,  in  1785, 
that  the  liquid  oxigenated  muriatic  acid  had  not 
the  property  of  immediately  combining  with  the 
alkaline  bales,  like  the  common  muriatic  acid, 
and  he  therefore  concluded  it  to  be  a much 
weaker  acid  than  when  in  its  primitive  ft  ate, 
and  that  it  had  not  the  fame  attraélion  for  the 

l 

bafes,  the  fame  tendency  to  convert  them  into 
faits.  But,  in  1786  he  found,  that  if  the  oxi- 
genated muriatic  gas  were  received  in  an  alka- 
line folution,  it  was  abforbed  more  abundantly 
than  by  water,  and  that  it  underwent  a new 
change,  or  particular  modification  ; that  a part 
palfed  again  to  the  ftate  of  muriatic  acid,  and 
formed  with  the  alkaline  matter  a fimple  muri- 
ate ; and  that  another  part,  abforbing  the  portion 
of  oxigen  firft  combined  with  the  former,  was 
fixed  in  this  ftate  of  fuper-oxigenation  in  the 
alkali,  and  converted  it  into  a new  faline  fub- 
ftance  very  different  from  the  common  muriate. 
It  is  on  this  account  that  in  the  methodical 
nomenclature  this  fait  is  called  fuper-oxigenated 
muriate . 

3.  Though  Citizen  Bertholiet  has  not  well 
afcertained  this  fuper-oxigenated  combination 
of  the  muriatic  acid,  except  with  pot-alh;  and 
though  he  difcovered  that  it  does  not  take  place 
in  the  fame  manner  with  moft  of  the  other 
earthy  or  alkaline  bafes,  or,  at  leaft,  that  it  does 
not  fo  readily  fuccced,  it  muft  not  be  doubt- 
ed 
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ed  that,  from  the  numerous  trials  fince  made  on 
this  fubftance  by  Meffrs.  Dolfufs,  Gadolin,  and 
myfelf,  in  particular,  that  thefe  combinations 
really  exift,  and  that  it  is  neceffary  to  place 
them  in  a methodical  fvftem  of  the  faits. 

4.  I fliall  obferve  then,  that  the  firft,  and  the 
moft  important  character  of  the  faits,  formed  by 
the  oxigenated  muriatic  acid,  and  alkaline  and 
earthy  bales  is,  1.  that  of  not  being  formed  by 
the  immediate  union  of  this  liquid  acid  with  thole 
bafes,  but  of  fuffering  the  latter  to  be,  decom- 
pofed  when  this  union  is  intended  to  be  aflifted 
by  heat  ; affording  only  Ample  muriates,  as  had 
been  firft  obferved  by  Scheele  and  Bergmann  ; 
but,  2.  of  bringing,  at  the  moment  in  which 
thofe  bodies  are  mutually  combined,  the  oxige- 
nated muriatic  acid  to  a ftate  furchargcd  with 
oxigen,  or  fuper-oxigenation,  which  thus  gives 
them  the  nature  of  fuper-oxigenated  faits.  It 
is,  as  will  be  feen,  on  this  very  remarkable  pro- 
perty, that  all  the  diftinctive  and  truly  charac- 
ter! ftic  effects  of  this  genus  of  new  faits  are 
founded. 

5.  Though  they  cannot  be  formed,  by  direct- 
ly and  immediately  uniting  the  bafes  with  the  li- 
quid oxigenated  muriatic  acid,  it  is  not  merely 
becaufe  that  acid  is  not  charged  with  oxigen, 
but  becaufe  it  has  contracted  a remarkable  ad- 
herence with  water,  which  Angularly  diminillies 
its  attraction  for  alkaline  matters.  In  fact,  the 
oxigenated  muriatic  gas  readily  combines  with 
thofe  bafes,  and  gradually  fatu rates  them.  But 

the 
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tlie  property  which  the  acid  then  has  of  become 
in  g fuper-oxigenated  at  the  expenfe  of  one  of  its- 
portions,  is  evidently  owing  to  the  prefence  of 
thofe  alkaline  fnbltarfccs,  and  to  the  kind  of  dit — 
poling  attraction,  which  they  poflefs  for  combin- 
ing with  this  acid  when  fuper-faturated  with 
oxigen.  Hence  the  reafon,  why  there  can  be  no 
oxigenated  muriates  properly,  fo  called,  but 
many  fuper-oxigenated  muriates,  as  the  title  of 
this  article  indicates. 

6\  Thefe  fuper-oxigenated  muriates  are  often 
prepared  with  earthy  or  alkaline  matters,  more 
or  lefs  faturated  with  carbonic  acid;  not  be- 
caufe  thefe  pure  matters  could  not  combine 
with  the  oxigenated  muriatic  acid,  nor  favour 
its  fuper-oxigenatiorr,  but  becaufe  it  is  more 
/ eafy,  more  convenient,  and  lefs  expend ve  to 
take  the  carbonates  : again  the  pure  and  cauftic 
portion  of  thofe  which  are  not  faturated,  begins 
by  becoming  faturated  firft,  and  that  which  is 
faturated  with  carbonic  acid,  is  not  changed  till 
afterwards  with  oxigenated  muriatic*  acid;  an 
cffervefcence  is  then  obferved,  which  is  owing 
to  the  difengagement  of  the  laft  mentioned 
acid. 

7.  It  muft  be  evident,  from  what  has  been 
faid,  that  the  fuper-oxigenated  muriate  is  not 
formed  without  a contemporaneous  formation 
of  the  fimple  muriate  of  the  fame  bafe,  becaufe 
this  laft  favouring  the  fuper-oxigenation  of  part 
of  the  oxigenated  muriatic  acid  by  the  decom- 
pofition  of  another  part  of  that  acid,  muft  leave 

this 
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thislaft  in  the  ftate  of  fimple  muriatic  acid.  In 
order,  therefore,  to  obtain  the  pure  oxigenated 
muriates,  it  becomes  neceffary  to  feparate  them 
from  the  portion  of  muriate  which  accompanies 
them.  This  feparation  is  ufually  eafy  on  ac- 
count of  the  different  foluhility  and  cryftalliza- 
bility  which  characterizes  each  of  thefe  faits. 

8.  Though  thefe  faits  are  not  decompofable 
by  light  alone,  yet  this  fubftance  has  an  in- 
fluence on  their  decompofition  ; and,  in  this  it 
is,  that  their  phofphorie.  fcintillating,  and  de- 
crepitating properties  by  friction  in  part  appear 
to  refide.  It  cannot  be  doubted,  likewife,  that 
light  contributes  alfo  to  decompofe  them,  when 
it  is  aflifted  by  caloric.  By  heating  them  in 
tranfparent  veffels  over  well-lighted  charcoal, 
they  melt,  and  boil  up  with  a fpontaneous, 
fpeedy,  and  ftrong  effervefcence,  of  which  the 
product  is  very  pure  oxigen  gas,  totally  abforba- 
ble  by  combuftible  bodies,  particularly  phof- 
phorus,  and  which  conftitutes  from  the  6th  to 
the  3d  part  of  their  weight.  When  they  have 
in  this  manner  afforded  gas,  and  their  effer- 
vcfcence  by  caloric  is  diminiflied  they  are  found 
to  be  reduced  to  the  ftate  of  fimple  muriate. 
We  fee,  therefore,  that  this  property  conftitutes 
the  very  diftinctive  characters  of  the  fuper-oxi- 
genated  muriates. 

9.  A fécond  character,  dependent  like  all  the 
characters  of  this  genus  on  the  great  quantity  of 

‘ oxigen  contained  in  thefe  faits,  confifts  in  the 
energy  with  which  they  let  fire  to  combuftible 

bodies 
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bodies.  This  property  by  which  chemife* 
twenty  years  ago, would  have  imagined  they  had 
afcertained  the  exiftence  of  nitres  as  they  then 
called  them,  differs  from  the  detonation  produced 
by  thefe  faits  in  its  greater  fpeed  and  brilliancy* 
the  brighter  and  more  dazzling  flame  that  ac- 
companies it,  in  its  fometimes  taking  place 
fpontaneoufly,  in  its  being  produced  by  percuft 
fion,  and,  laftly,  in  the  re  Ad  rial  faits  which  re- 
main inftead  of  the  earthy  and  alkaline  bafes  of 
the  nitrates,  thefe  being  Ample  muriates  which 
have  loft  only  the  oxigen  they  had  been  loaded 
with.  We  fhall  fee  that  this  violent  inflamma- 
tion and  detonation  is  not  only  one  of  the  moft 
Angular  phenomena  which  thefe  faits  p relent, 
one  of  the  moft  aftonilhing  difeoveries  of  mo- 
dern chemifhy,  but,  likewife,  a fact  of  the  great- 
eft  utility  in  the  arts,  and  beft  calculated  to  pro- 
mote the  fcienceof  nature. 

10.  All  the  fuper-oxigenated  muriates  are 
more  or  lefs  foluble  in  water,  fometimes  more, 
and  frequently  left  cryftallizable'  than  the  Am- 
ple muriates,  but  always  of  a different  form 
from  them.  All  are  decompofed  by  acids,  fre- 
quently with  a violent  decrepitation,  and  a dift 
engagement  of  a green ifh -yellow  vapour  of  a 
very  ftrong  odour.  This  vapour  is  truly  the 
fuper-oxigenated  muriatic  acid  : it  is  heavy, 
falls  in  a kind  of  drops  of  a green-yellow,  and 
forms  ftriæ  of  an  oily  appearance  on  thofe  bo- 
dies to  which  it  adheres.  It  was  probably  fome 
drops  of  this  fpecies  of  acid  which  Mr.  Giobert 

obtained* 


SU PER-OXIGEîsTATED  SALTS.  305 

obtained,  and  defignated  under  the  name  of  oil, 
in  the  diftillation  of  the  muriatic  acid  from  the 
oxide  of  manganefe.  If  a lighted  candle  he 
prefented  to  this  denfe  vapour,  at  its  d ife ng age- 
men  t,  a ftrong  detonation  often  takes  place,  part 
of  this  denfe  acid  always  remains  round  the  de- 
compofed  fait  in  a denfe  confiftence,  loaded 
with  bubbles  which  decrepitate,  and  fet  fire  to 
all  combuftible  fubltances.  It  is  remarkable, 
that  this  character,  as  well  as  molt  of  thofe  which 
I here  defcribe,  has  not  yet  been  obferved,  ex- 
cept on  the  fuper-oxigenated  muriate  of  pot-afh, 
the  only  well  known  lpecies  of  this  genus. 

11.  The  fuper-oxigenated  muriates  concert 
the  fulphites,  and  phofphites,  with  various  de- 
grees of  lpeed  into  fulphates  and  phofphates, 
fometimes  even  bv  burning  them  when  treated 
at  an  elevated  temperature.  Many  of  the  me- 
tallic oxides  decompole  them,  when  they  are 
not  as  much  faturated  with  oxigen  as  they 
might  be.  They  very  fpecdily  oxide  the  me- 
tals, and  with  quicknefs  and  force  change  the 
nature  of  all  the  folutions  of  thofe  which  are 
not  completely  oxidcd. 

12.  Though  among  the  fpecies  of  fuper-oxi- 
genated muriates,  there  is  only  that  of  pot-afli 
which  has  been  carefully  examined,  and  begins 
to  be  known  ; it  is  effentially  necelfary  to  clafs 
thofe  methodically  which  are  known  to  be  ca- 
pable ofexifting.  This  difpofition  not  being 
poffible  to  be  made  but  by  analogy,  becaufe  ex- 
periments have  not  yet  been  made  fufficiently 
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numerous  nor  cxaél,  I ih  all  follow  the  fame 
order  as  with  the  muriates,  obferving,  that  it  is 
not  poffible  to  form  a fuper-oxigenated  muriate 
of  ammonia  becaufe  this  alkaline  hafe  is  decom- 
pofed,  as  we  have  feen  at  the  very  moment  of 
contact,  by  the  oxigeiiatecl  muriatic  acid.  It 
has  been  pretended,  neverthelefs,  that  at  a tem- 
perature a few  degrees  above  0,  tlrefe  two  bodies 
remain  united,  but  this  affertion  wants  confirma- 
tion. I ill  all,  therefore,  reckon  nine  fpecies  of 
fuper-oxigenated  muriates,  which  I fliall  a r- 
range  in  the  following  order: 

1.  Super-oxigenated  muriate  of  barites. 

2.  Super-oxigenated  muriate  of  pot-afh. 

3.  Super-oxigenated  muriate  of  foda. 

4.  Super-oxigenated  muriate  of  ftrontiam 

5.  Super-oxigenated  muriate  of  lime. 

6.  Super-oxigenated  muriate  of  magnefia. 

7.  Super-oxigenated  muriate  of  glucine. 

8.  Super-oxigenated  muriate  of  alumine. 

9.  Super-oxigenated  muriate  of  zircone. 

13.  Among  thefe  nine  fpecies,  the  fécond 
only  has  been  defcribed.  I lhall,  therefore,  in 
this  place,  mention  a few  experiments  which 
I myfelf  have  made  on  the  eight  others,  or 
which  belong  to  Mr.  Dolfufs. 

14.  We  may  very  well  infer,  that  hitherto  the 
fuper-oxigenated  jnuriates  have  been  little  ufed. 
We  lhall  fee  the  experiments  attempted  with  the 
fuper-oxigenated  muriate  of  pot-afh,  and  the 
reafons  we  have  to  expect  that  it  will  be  very 
ttfeful  hereafter. 

Section 
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Section  II. 

Concerning  the  Specific  CharaBers  of  the 
fuper-oxigenated  Earthy  and  Alkaline  Mu- 
riates,. 


Species  I. 

x Super-oxigenated  Muriate  of  Barites . 

THIS  fpecies  is  unknown.  No  chemift  has 
attempted  to  form  it.  I have  only  afcertained 
that  when  oxigenated  muriatic  acid  gas  is  re- 
ceived over  water  in  which  carbonate  of  ba- 
rites is  diffufed,  this  laft  becomes  gradually  dif- 
folved  in  the  water  with  elfervefcence,  that,  by 
this  means,  carbonic  acid  gas  is  difengaged,  and 
that  there  mult  have  been  formed  the  oxigen- 
ated and  fuper-oxigenated  muriate  of  barites, 
which  I had  not  the  leifure  to  examine  more 
particularly.  The  fuper-natant  fluid  held  the 
ordinary  muriate  of  barites,  a proof  that  fuper- 
oxigenated  muriate  of  this  bafe  had  been  form- 
ed. 
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Species  IL 

Super- o xi  gêna  led  Muriate  of  Pct-AJTi . 

A,  Synonymy  ; Hiftory.  % > 

1.  THIS  new  fait,  which  is- of  extreme  ini- 
portance,  is  the  only  one  of  the  fuper-oxigen- 
ated  muriates  which  begins  to  be  well  known. 
Dr.  Higgins  appears  to  have  firit  obferved  it, 
for,  in  his  treatife  on  the  acetous  acid,  he  ob~ 
fer  ves,  that  by  receiving  in  a ley  of  pot-aili 
vapour,  which  is  difengaged  from  the  muriatic 
acid,  diftilled  upon  the  oxide  of  manganefe,  ni- 
tre is  formed  in  the  fluid  ; but  it  is  evident 
that  lie  obtained  it  without  knowing  its  proper- 
ties, and  was  deceived  as  to  its  nature.  Citizen 
Berthollet  is,  therefore,  truly  the  inventor,  and 
it  is  one  of  the  molt  interefting  difcoveries  that 
chemiitry  owes  to  him.  Lavoifler,  Dolfufs, 
Van  Mons,  Fourcroy,  and  Vauquelin,  have 
ftudied  the  properties  of  this  fait  Alice  the  firft 
difcovery,  and  it  is,  at  prefent,  one  of  thofe  we 
are  belt  acquainted  with. 

B,  Pkyjical  Properties . 

% THE  fuper-oxigenated  muriate  of  pot- 
aili  exifts  moft  commonly  under  that  of 
fquare  thin  plates,  or  under  that  of  parallelopi-^ 
peds.  The  following  is  the  determination  of 

Citizen 
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Citizen  Haiiy,  of  the  form  of  this  fait,  perfectly 
cryftallized,  which  was  fent  to  him  for  examina- 
tion. 

The  cryftals  of  fuper-oxigenated  muriate  of 
pot-afh  are  obtufe  rhomboids,  divifible,  parallel 
to  their  faces,  whence  it  follows,  that  they  repre- 
fent  the  primitive  form  of  their  fpecies.  The 
plain  angle  of  the  fummit  of  the  rhomboid,  is 
about  102^-  degrees,  which  gives  nearly  106  de- 
grees for  the  refpedtive  inclinations  of  the  three 
faces,  united  round  the  fummit. 

It  is  'Very  tranfparent,  and  very  brittle,  its 
tafte  is  cool,  harfli,  and  difag-reeable,  and  very 
different  from  that  of  the  nitrate  of  pot-afh.  It 
crackles,  when  ftrongly  rubbed,  as  for  example, 
upon  the  levigating- ftone,  and  emits  a great 
quantity  of  fparks,  and  luminous  traces.  This 
is  a kind  of  electrical  property.  It  does  not 
exift  in  nature. 


C.  Preparation;  Purification. 

o.  It  can  never  be  immediately  produced  by 
adding  the  oxigenated  muriatic  acid  to  pot-afh, 
nor  to  the  carbonate  of  pot-afh,  from  which  it 
does  not  expel  the  carbonic  acid  ; — but  by  re- 
ceiving in  water  holding  carbonate  of  pot-afh, 
or  pot-afh  in  folution,  the  oxigenated  muriatic 
acid  gas,  which  becomes  condenfed  and  accu- 
mulated therein.  A folution,  formed  of  fix 
parts  of  water  and  one  of  pot-afh,  is  put  into 
one  of  the  bottles  of  Woulfe,  to  the  bottom 

of 
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of  which  is  inferted  a tube,  conducing  the  ox- 
ygenated muriatic  acid  gas  produced  by  the  re- 
action of  muriate  of  foda,  fulphuric  acid,  and 
oxide  of  manganefe,  as  has  been  elfewhere  ob- 
ferved.  In  proportion  as  the  gas  enters  the  li- 
quid, the  carbonic  acid  gas  is  difengaged,  if  it 
contains  carbonate  of  pot-afh,  or  merely  a final! 
portion  of  caloric,  if  it  were  faturated  with  pot- 
a£h  alone  : the  oxigenated  muriatic  acid  divides 
itfelf  into  two  portions,  according  to  the  happy 
obfervation  of  Citizen  Eerthollet;  one  is  depriv- 
ed entirely  of  its  oxigen  in  favour  of  the  other, 
fo  that  it  forms  common  muriatic  acid,  and 
affords  a fmall  quantity  of  muriate  of  pot-afh 
in  the  alkaline  liquor.  The  other  furcharged 
with  the  oxigen  of  the  former,  unites  to  a por- 
tion of  the  pot-afh,  condenfes  the  fuper-ox- 
igenated  acid,  and  compofcs  the  fait  of  which 
we  now  fpeak.  Three  eleblive  attractions,  there- 
fore, take  place  in  the  prefent  operation,  that 
of  the  common  muriatic  acid- for  pot-afh,  that 
of  the  oxigenated  muriatic  acid  for  a new  pro- 
portion of  oxigen,  and  that  of  this  fuper-oxi- 
genated  acid  for  a portion  of  pot-afh, 

4.  As  the  fuper-oxigenated  muriate  of  pot- 
afh,  formed  in  this  operation,  is  not  as  foluble  as 
the  pot-afh,  and  the  ordinary  muriate  of  this 
bafe,  the  fir  ft  fait  is  frequently  depofited  in  the 
fluid  in  the  form  of  flakes,  or  brilliant  plates,  of 
which  the  quantity  increafes  as  the  faturation 
goes  on.  This  fait,  however,  is  not  pure,  and 
often  contains  a portion  of  earth  feparated  from 

the 
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vlie  alkali,  and  of  the  ordinary  muriate  of  pot- 
aih.  I it  order  to  refine  it,  it  is  diffolved  in  a 
fufficient  quantity  of  boiling  diitilled  water,  the 
folution  is  filtered,  and  left  to  cool,  the  fuper- 
oxigenated  muriate  of  pot-afh  is  depofited  in 
brilliant  plates,  and  a very  fmall  portion  re- 
mains in  the  cold  water,  which  retains  the  mu- 
riate of  pot-afh. 


D.  A Elion  of  Caloric . 

\ 


3.  1 hough  the  fuper-oxigenated  muriate  of 
pot-afh  contains' much  water  of  crystallization, 
it  is  fufed  quietly,  and  without  becoming  dry 
in  the  fire;  but  it  boils  very  eafdv,  exhibits  a 
\i-ij  lively  fpontancous  effervefeence,  and  gives 
out  a quantity  of  oxigen  gas  nearly  equal  to 
one-third  of  its  weight.  This  oxigen  gas  is 
very  pure,  and  is  the  belt  which  can  be  obtain- 


ed. i his  was  ufed  in  the  experiments  of  the 
Gecompofition  of  water  made  in  the  year  1790 
in  my  laboratory  by  Citizens  Seguin,  Vauque- 
lin,  and  my  felt,  the  product  of  which  was  the 
piireft  artificial  water  which  had  ever  been  ob- 
tained. W hen  the  luper-oxig’enated  muriate  of 
pot-afh  has  afforded,  by  the  action  of  fire,  all  its 
oxigCii  gas  and  a certain  quantity  of  water,  it 
i ' 1 ^auced  to  a ftate  ol  common  muriate  of  pot- 
allh  this  facility  of  affording  the  oxigcnat- 
ed  gas  at  a moderate  temperature,  and  thegreat 
quantity  it  gives  out,  prove  tint  this  principle 
adheres  but  weakly  to  the  fait,  and  that  it  re- 
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tains  much  caloric.  This  conflderation  is  very 
proper  to  afford  a clear  notion  of  its  properties. 


E . A Elio  n of  th  e A ir . 

6.  Su PER-ox igenated  muriate  of  pot-afii 
is  not  perceptibly  changed  by  the  air,  never- 
thelefs,  it  becomes  rather  moilt  in  damp  feafons, 
and  acquires  a flight  tinge  of  yellow,  by  long 
expofure  to  the  atmofphere. 

F.  A Elion  of  Water . 

7.  It  is  very  far  from  pofleffing  the  fame  fo~ 
lubility  in  cold  water  as  the  muriate  of  pot-afh, 
and  it  appears  to  require  twenty  parts  of  this 
liquid,  at  ten  degrees  of  temperature,  to  diflolve 
it  ; but  hot  water  diffolves  it  in  a very  remark- 
ably greater  proportion  : for  at  the  heat  of  ebul- 
lition, it  takes  up  at  lealt  one-third  of  its 
weight,  fo  that  it  cryftallizes  almofl:  totally  by 
cooling.  If  its  boiling  folution,  not  faturated, 
be  fullered  to  cool  very  flowly,  it  depofits  crys- 
tals much  more  regular  and  prifmatic. 

G.  Decompofition  ; Proportion  of  Principles. 

8.  The  molt  Angular  properties  of  this  fait 
conflft  more  particularly  in  the  violent  mode 
of  action  it  exhibits  with  combuftible  bodies. 
Tins  may  even  be  c.onfidered  as  furprizing,  when 
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compared  with  thofe  afforded  by  all  the  other 
known  faline  fubftances.  The  fuper-oxigen- 
ated  muriate  of  pot-afh  feems  to  include  the 
elements  of  thunder  in  its  particles.  A chemift 
can  produce  effects  almoft  miraculous  by  its 
means,  and  nature  feems  to  have  concentrated 
all  its  power  of  detonation,  fulmination,  and  in- 
flammation in  this  terrible  compound. 

9.  Every  combuftible  fubftance,  whatever  be 
its  nature,  may  be  burned  with  the  fuper-ox- 
igenated  muriate  of  pot-afh,  and  will  detonate, 
or  even  fulminate,  according  to  the  method  of 
treating  it.  In  the  firft  place,  it  is  neceffary 
to  mix  thefe  bodies  together  with  much  pre- 
caution. A mixture  of  three  parts  of  the  fait, 
with  one  part  of  fulphur,  frequently  detonates 
alone,  and  produces  a violent  explofiom  This 
mixture  muft  never  be  left  ready  made  in  a la- 
boratory. 

10.  By  triturating  gently,  the  preceding 
mixture  in  a metallic  mortar  with  a peftle  of 
the  fame  fubftance,  a ferles  of  detonations  takes 
place,  refembling  the  cracks  of  a whip.  If  the 
preffure  be  increafed,  or  the  velocity  of  action 
rendered  more  fpeedy,  the  detonations  are 
ftronger  and  more  rapid,  refembling  the  explo- 
fions  of  a piftol,  at  the  fame  time  that  purple 
or  red  flames  rife  up  at  each  detonation.  If 
the  fame  mixture,  placed  on  an  anvil,  be  {truck 
with  a hammer,  the  explofion  is  as  ftrong  as  the 
report  of  a gun.  The  fame  effebts,  but  lefs  vio- 
lent, are  obtained  with  charcoal  alone. 
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] 1.  By  mixing  three  parts  of  fuper-oxigen- 
ated  muriate  of  pot-alh,  half  a part  of  fulphur, 
and  half  a part  of  charcoal,  the  detonations  are 
Hill  more  ftrong  and  rapid,  the  light  is  alfo  more 
brilliant  during  the  trituration,  the  preffure,  and 
the  percuffion. 

\%  Hence,  it  may  be 'underflood,  that  very 
good  gunpowder  may  be  made  with  the  fuper- 
oxigenated  muriate  of  pot-alh . This  powder 
has  even  many  advantages  beyond  that  which 
is  prepared  with  nitre;  but  the  inconveniences 
which  accompany  its  formation  and  ufe, — the 
extreme  facility  of  its  fpontaneous  explofion, 
and  the  blocking  death  of  two  individuals 
{truck  by  this  terrible  compofition,  in  the 
month  of  October  1788,  at  Ellon e,  at  the 
time  of  the  firft  experiment,— the  dangerous 
burns,  which  many  others  have  fmce  buffered  by 
making  it,  notwithftanding  all  the  precautions 
which  were  taken, — and  particularly  the  nccef- 
fity  of  working  it  always  humid,  or  preparing 
only  a fmall  quantity  in  places  perfectly  unco- 
vered, without  oppofmg  to  it  any  obftacles,  any 
preffure,  or  any  heavy  body  to  its  contaét,  have  . 
compelled  chemifts,  and  Citizen  Bert  hoi  let 
himfelf,  the  firft  author  of  this  lingular  dif~ 
covery,  to  renounce  their  projects,  and  early 
hopes,  rèfpeéting  the  ufe  of  the  fuper-oxigenated 
muriate  of  pot-afii. 

13.  Moll  of  the  metals  detonate  in  the  fame 
manner,  and  take  lire  with  rapidity,  by  a fmall 
blow  with  fuper-oxigenated  pot-alh.  Vegetable 

fubftances* 


SUPER-OXIGENATED  SALTS. 


315 


iubftances,  fugar,  gum,  flour,  &c.  produce  the 
fame  effedh  Even  the  oils,  alcohol,  or  ether,  re* 
ducecl  to  a pafte  with  this  fait,  and  ftruck  on  a 
mafs  of  iron  with  a hammer  of  the  fame  metal, 
occafion  fimilar  fulminations. 

14.  The  fuper-oxigenated  muriate  of  pot-aili 
is  decompofed  in  a different  manner  by  many 
acids.  When  it  is  thrown  into  the  concentrated 
fulphuric  acid,  it  detonates  with  a fharp  noife, 
flies  to  a great  diftance,  emits  a red  flame  with  a 
brown  vapour  accompanied  with  a ftrong  fmell 
of  oxigenated  muriatic  acid.  It  frequently 
happens  that,  by  approaching  a light  to  this  va- 
pour, a detonation  is  produced,  fill  more  vio- 
lent than  that  which  took  place  at  the  firft  con- 
tact of  the  fulphuric  acid. 

15.  If  the  mixture  before  mentioned  of  fu- 
per-oxigenated muriate  of  pot-afli  and  fulphur, 
charcoal  or  metals,  be  thrown  into  the  fame  con- 
centrated fulphuric  acid,  at  the  very  infant 
there  is  developed  a flame  fo  ftrong  and  brilliant 
that  the  eye  can  with  diffi culty  fupport  it.  In 
this  cafe,  there  is  no  detonation,  nor  deflagra- 
tion, It  is  limply  an  inflammation  of  prodi- 
gious rapidity,  at  the  fame  time  the  fuper- 
oxigenated  muriatic  acid  is  perceived.  Such  is 
the  fhort  ah  ft  r a 61  of  the  difcoveries  which 
Citizen  Vauquelin  and  myfelf  have  made  on  the 
inflammations  and  detonations  which  the  fuper- 
oxigenated  muriate  of  pot-afh  is  capable  of  pro- 
ducing with  all  the  combuftible  bodies. 

lb.  The  concentrated  nitric  acid  poured 
on  this  fait,  caufcs  it  to  crackle,  but  without 

explofion 
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acwÏTn  m fiamC’  and  °xi^enatçd  muriatic 

5 manner,  difeno-affed 

17.  The  action  of  the  other  Icids  on  the 
luper-oxigenated  muriate  of  pot-adi  7-  11nl  ! 

exactly  known.  1 ’ ll0L  >'et 

aa!„8;.  of  i|arefTUy  ign0rairt  f the  ...ode  of 

amined  V ^ le  °thcr  falts  before  ex- 

nhit  ^ ’ ?Ci!  1 g UP°n  the  fuIPhites  and  phot-- 

phates  Ivf  C0llVert8int0  hhphates  and phof- 
ptiateo  by  burning  even  with  flame,  the  excels 

the  StThf  thie  f0r77:  When  k is  Paffed  with 
e laits, through  a red-hot  earthen  tube. 

10.  Inc  analyhs  of  this  fait  proves  tint 

100  parts  contain,  muriate  of  pot-ath  67  , 

Jgen  33.  1 1 a 11  °x- 


H.  tÿb. 

20.  The  fuper-oxigenated  muriate  of  pot 
adi  has  been  little  employed:  itsufe  in  the  ar  s 
would  be  attended  with  fome  danger  J 77 
capable  of  producing  combuftion*  ’U  has  beta 
pretended,  that  its  folution  is  of  ufe  in  blech 

7’  7 th!S  fa&  has  not  been  confirmed  I 
chemiftry  it  may  be  of  the  g reate  ft  fervice  in 
:0c  analyfis  of  compound  matters.  In  medicine 
it  has  began  to  be  ufed  as  a tonic  hrcno-tb  ’ 
and  antifyphilic.  It  is  affirmed / 
tion  cures  old  ulcers.  ' ' ' l" 
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Species  XXL 

Super-oxigenated  Muriate  of  Soda . 

1.  THIS  fait  is  fcarcely  yet  known,  it  is 
merely  afcertained  from  the  experiments  of  Dol- 
fnfs  and  Gadolin,  that  this  combination  takes 
place  when  the  folution  of  carbonate  of  foda  is 
overcharged  with  oxigenated  muriatic  acid  gas. 
At  the  fame  time  muriate  of  foda  is  formed,  and 
carbonic  acid  is  difen  gaged,  a proof  that  the 
fuper-oxigenated  muriatic  acid  combines  with 
part  of  the  foda.  The  liquor,  by  fpontaneous 
evaporation,  affords  prifmatic  cry  ft  a Is,  which 
detonate  on  burning  coals,  and  precipitate  the 
fulphate  of  iron  of  a brown  colour.  It  always 
retains  a fmall  quantity  of  difengaged  muriatic 
acid.  It  is  alfo  known,  that  the  common  liquid 
oxigenated  muriatic  acid  does  not  unite  with 
foda,  or  difengage  carbonic  acid,  for  this  mix- 
ture is  fold  in  fome  manufactories  of  acid,  and 
particularly  at  Javelles,  for  the  purpofes  of 
bleaching,  and  it  is  found  to  contain  the  ox- 
igenated acid,  and  foda  infix! ated  and  uncoin- 
Lined. 
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Species  IV. 

Super-o xigenctied  Muriate  of  Strontian . 

1.  NO  modern  author  has  yet  treated  of 
this  fait,  and  no  chemift,  fince  the  difcovery  of 
this  earth,  appears  to  have  attended  to  its  com- 
bination with  the  fuper-oxigenated  muriatic 
acid  ; which  every  fa6t,  however,  announces, 
mu  ft  have  an  exiftence,  and  deferves  to  be  ex» 
amined. 


Species  V. 

Super ^oxigenated  Muriate  of  Lime . 

s 

1.  THE  powder  of  pure  white  marble  was 
put  into  a bottle  of  Woulfe’s  apparatus,  half 
filled  with  water,  and  the  oxigenated  mu- 
riatic acid  gas  having  been  pafted  into  this 
liquor,  until  the  difengagement  of  carbonic 
acid,  and  the  effervefceii.ee  ceafed,  the  powder 
difappeared  for  the  moft  part.  The  folution 
had  a penetrating  ftyptic,  but  flightly  fweet 
tafte,  with  a faint  reddifh  colour,  it  emitted 
a fmell  of  oxigenated  muriatic  acid,  and  not 
of  fuper-oxigenated  acid.  Ammonia  added  to 
the  folution  was  decompofed,  and  the  fluid 
was  afterwards  found  to  contain  the  ordinary 
muriate  of  lime,  which  feerns  to  prove  that  the 
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fuper-oxigenated  muriate  of  lime  is  not  formed, 
or,  at  le  aft,  that  I did  not  obtain  it  in  this  ex- 
periment. I muft  alfo  add,  that  on  evaporat- 
ing the  liquor,  no  product  is  obtained  which  an- 
nounces a true  fuper-oxigenated  compound  ; 
that  it  even  appears,  that  part  of  the  lime  is 
railed  in  the  form  of  vapour  by  the  oxigenated 
muriatic  acid  volatilized  during  the  evapora- 
tion. It  mult  be  admitted,  however,  that  this 
trial  is  far  from  being  complete,  and  that  it  de- 
fermes  to  be  repeated  with  greater  care  and  ac- 
cu racv. 

Species  VI. 

Super- oxigemi  led  Muriate  of  Magne  fia. 

1.  THE  habitude  of  magnefia  nearly  refein- 
bles  that  of  chalk,  or  calcareous  carbonate. 
No  chemilt  appears  yet  to  have  fucceeded  in. 
forming  a true  fuper-oxigenated  muriate.  Mr. 
Gadolin,  profelfor  of  chemiltry,  at  Abo,  has 
made  one  experiment,  of  which  Dolfufs  has 
given  a detail  in  the  firft  volume  of  the  An- 
nals of  thatfcience,  for  the  year  1789,  pages  2/28 
to  230.  From  this  defeription,  attentively  pe- 
rufed  and  confidered,  it  follows,  that  there  is 
no  true  fuper-oxigenated  combination,  becaufe 
the  magnolia  was  obtained  in  the  ftate  of  car- 
bonate by  the  evaporation  of  the  fluid,  which, 
in  other  refpeefs,  prefented  only  the  properties 
of  a firnplé  folution  of  oxigenated  muriatic  acid. 

And 
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And  fome  fimilar  experiments  have  prefented  me 
with  a like  refait,  fo  that  I am  difpofed  to  ad- 
mit of  a fuper-oxigenated  muriate  of  magnera* 
only  by  analogy,  or  rather  I with  to  invite  e he- 
rn i Its  to  purfue  this  kind  of  refear  ch,  rather 
than  to  defcribe  the  properties,  though  I am 
perfuaded  that  this  combination  will,  hereafter, 
be  made  by  proceffes  different  from  thofe  hi- 
therto employed. 

. /■ 

Species  VII. 

Super-oxigenated  Muria  te  of  G lue i ne. 

1.  IT  is  not  vet  known  whether  glucine  ab~ 
forbs  the  muriatic  acid  in  the  manner  before 
related  by  favouring  its  fuper-oxigenation. 
Citizen  Vauquelin  did  not  attempt  to  make  this 
combination,  which  I announce,  in  this  place 
only  as  poffibie  and  probable,  and  in  order  to 
complete  the  methodical  lift  of  the  compounds 
appertaining  to  this  genus. 


Species  VIII. 

Super-oxigenated  Muriate  of  Alumine . 

WE  are  ftill  lefs  acquainted  with  this  fjpecies 
than  the  preceding.  I am  aware  of  no  experi- 
ment which  announces  its  preparation,  but  it 
mull:  alfo  be  noticed,  that  notwithftanding  this 

want 
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want  of  faéis,  there  is  none  which  proves  that 
it  does  not  exift,  or  which  render  it  improper 
for  us  to  reckon  it  among  the  fpecies  of  a new 
genus  of  faits  which  demands  the  attention  and 
experiments  of  chemical  philofophers. 


Species  IX. 

Super-oxigervated  Muriate  of  Zirconc . 

\ 

1.  IT  is  lefs  aftoniffiing  that  the  properties 
of  this  combination  have  not  yet  been  ftudied, 
becaufe  zircone  which  has  been  difcovered  eight 
or  nine  years  ago  by  M.  Klaproth,  is  ftill  too 
fcarce  and  difficult  to  be  procured  to  admit  of 
its  properties  being  much  examined.  I there- 
fore indicate  it  in  this  place  to  complete  the 
fyftem  of  faits.  It  deferves  to  be  ftudied,  on 
account  of  the  companions  neceftary  to  be 
eftabliffied  between  zircone  and  the  other  earthy 
bafes  faliftable  by  the  acids. 
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Article  VI IL 
Genus  VIL 

Earthy  and  Alkaline  P hof pliâtes* 

' ‘ ^ * v t ‘ 

„ Section  L 

Concerning  the  Generic  Characters  of  thefa 

Salts* 

1.  THE  earthy  and  alkaline  phofphates,  or 
Alts,  formed  by  combination  of  tlie  phofphoric 
acid  with  the  earths  and  the  alkalis,  were  not 
difeovered,  as  to  fomeof  their  fpecies,  till  about 
the  middle  of'  the  eighteenth  century..  Before 
that  period,  they  were  confounded  with  the 
fea  faits,  or  the  muriates,  and,  as  we  have  re- 
marked, Scheele  pretended  that  the  muriatic 
acid  is  convertible  into  phofphorus.  It  is  ta 
Margraff  and  to  Pott,  that  we  are  indebt- 
ed for  the  firft,  diftindt,  and  entire  examination- 
of  the  faits  of  urine,  which,  under  the  names 
of  microcofmic  fait,  fufibie  fait,  native  fait 
of  urine,  really  prefent  two  or  three  of  the  prin- 
cipal phofphates  mixed  and  united.  Haupt 
and  Schlolfer  afterwards  diftinguifhed  and  de- 
feribed  two  fpecies  of  thefe  faits,  which  exift 
of  the  fait  of  urine.  Chaulnes  deferibed  the 
method  of  purifying  them.  Rouelle  the 
younger,  Proult,  and  Wefirumb,  examined 
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thefe  fame  faline  animal  combinations  with 
greater  precifion.  Seheele  lhowed,  that  the 
phofphate  of  lime  forms  the  bafis  of  bones. 
Pro uft  difcoverecl  it  in  foffils.  Klaproth  and 
Yauquelin  have  detected  it  in  lèverai  other  pre- 
tended hones.  Lavoifier,  Pelletier,  Fourcroy, 
and  Yauquelin,  have  lince  confidered  thefe  faits 
comparatively  in  their  various  properties,  and 
have  determined  their  mutual  attrapions,  afcer- 
tained  their  diflinPive  charaPers,  and  arranged 
their  fpecies  in  methodical  order.  Their  fuc- 
ceffive  labours  have  lhown,  that  thefe  faits  are 
not  exclulive  contained  in  animal  matters,  as 
was  at  find  fuppofed,  and  that  they  belong  to  all 
the  dalles  of  the  produPions  of  nature.  A col- 
lePion  of  all  the  modern  analyfes  has,  at  length, 
permitted  us  to  colleP  the  entire  body  of  hif- 
tory  of  thefe  faits,  and  to  comprehend  them 
in  the  number  of  faline  combinations  which  are 
well  known. 

2.  According  to  thefe  multiplied  refearches, 
it  is  known  that  fome  of  the  phofphates  exift 
abundantly  in  foffils  ; that  mo  ft  of  them  are 
found  diflolved  in  animal  fluids  ; that  many 
exift  in  vegetable  matters  ; and,  laftly,  that  the 
greater  number  of  phofphates,  not  having  yet 
been  found  among  natural  compounds,  are  the 
mere  produPs  of  art.  In  order  to  form  thefe, 
the  phofphoric  acid  is  obtained,  either  by  burn- 
ing phofphorus  rapidly  under  glafs  velfels  filled 
with  oxigen  gas,  or.  by  fetting  it  on  fire  under 
water  by  means  *>f  the  fame  gas,  or  by  burning 

Y 2 it 


PHOSPHATES, 


524 

it  by  the  nitric  acid  ; and  this  laft  process  is  the 
mod:  economical  ; or,  ladly,  by  treating  by  the 
fame  acid  the  phofphoreous  acid,  obtained  by 
the  fame  combudion  of  phofphorus.  This 
phofphoric  acid  which,  when  carefully  prepared 
by  any  of  the  procédés  here  pointed  out,  is 
exactly  of  the  fame  nature,  is  combined  with 
the  feveral  bafes'-with  which  it  is  propofed  to 
form  a compound.  Simple  diftillation  is  ufed 
when  thefe  decompofitions  are  to  be  effected  in 
the  humid  way,  or,  which  is  better,  thefe  fein- 
tions are  to  be  fuitably  evaporated. 

By  thefe  means  the  phofphates  are  obtained 
feparately  in  the  cryftalline  form,  when  they 
are  capable  of  that  form,  and  they  are  to  be 
carefully  prefer ved  in  well-clofed  veffels,  for 
the  nfes  to  which  they  are  appropriated.  The 
practical  chemid  frequently  prefers  the  artificial 
preparation  to  fueh  phofphates  as  are  ready» 
formed  in  nature,  particularly  in  animal  matters, 
becaufe  thefe  lad  cannot  be  purified  and  lepara- 
ted  from  each  other  but  with 'great  difficulty. 

5.  There  are  few  phyfical  properties  which 
belong  to  the  genus  of  faits,  mod  of  them  are 
peculiar  to  the  fpecies  ; we  may,  neverthelefs* 
obferve  in  this  place,  that,  in  general,  the  phof- 
phates are  crydallizable,  of  a fait  tade,  mild 
and  cool,  confiderably  refembling  that  of  the 
muriates  ; and  that  they  are  fo  conliderable 
with  regard  to  their  weight,  that  feme  chemids 
have  thought  them  the  heavied  of  all  the  faits, 
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4.  Light  does  not  change  them.  They  are 
all  fixed  in  the  fire,  and  eafily  fufible  into  giafs9 
fometimes  tranfparent,  and  fometimes  opaque. 
Mofl  of  them  at  the  moment  of  fufion,  or  when 
they  are  in  full  fufion,  or  even  before  they  melt, 
emit  a light,  or  kind  of  phofphoric  flame  : this 
character,  though  in  general  it  is  feeble,  fhows 
itfelf  more  particularly  when  they  are  treated 
by  the  blow-pipe  upon  charcoal.  Moil  of  the 
phofphates,  by  this  treatment,  lofe  no  other 
principle  than  water  in  their  fufion,  and  p re- 
fer ve  their  faline  nature. 

5.  None  of  the  phofphates  are  alterable, 
either  by  oxigen  or  azote,  or  by  the  contaét  of 
both  thefe  bodies  in  the  ftate  of  gas,  which  alfo 
on  their  part  are  in  no  refpedt  changed.  Ac- 
cordingly, they  are  capable  of  no  other  change 
by  expofure  to  air  but  fuch  as  may  arife  from 
the  atmofpheric  water.  Some  of  the  phofphates 
undergo  no  change  whatfoever,  others  are  ef- 
florefeent,  and  lofe  their  cryftalline  form,  and 
o the  is,  on  the  contrary,  flightly  attract  hnmi<- 
dity.  This  variety  of  character  diftinguifhes  the 
fpecies. 

6.  Though  the  more  eminent  charaâers  of 
the  phofphoric  acid  are,  as  we  have  obferved  in 
its  hi  (tory,  that  it  is  decompofed  by  hidrogen 
and  carboji  when  at  the  red  heat,  and  yields  its 
oxigen  to  thefe  bodies  in  fuch  a manner  as 
to  convert  them  into  water  and  phofphoric  acid, 
while  itfelf  becomes  reduced  to  a ftate  of  phof- 
phonis  ; though  the  fame  property  of  the  ful- 
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phuric  and  nitric  acids  follows  them  in  feme 
meafure  in  the  faits  which  they  form,  and  be- 
comes one  of  the  beft  means  of  diftinguifhing 
the  fulphates  and  the  nitrates,  the  fame  thing, 
however,  is  not  obferved  in  the  phofphates  ; 
and  this  fadt,  in  other  refpects  fo  charadteriftic 
of  the  phofphoric  acid  when  alone^  is,  in  fome 
meafure,  difguifed,  and  almoft  totally  effaced. 
When  united  to  alkaline  or  earthy  bafes,  this  acid 
lofes,  in  its  intimate  connection,  the  property 
of  being  decompofed  by  hidrogen  and  carbon, 
at  any  temperature  to  which  the  phofphates  are 
expofed,  or  by  any  mode  of  treatment  they 
may  be  fubjected  to.  The  phofphate  of  ammo- 
nia alone  feems  to  form  an  exception  to  this 
rule  ; but  we  lhall  fee  that  this  is  only  an 
illufton,  or  apparent  irregularity  ; for  it  is  not 
in  the  character  of  ammoniacal  phofphate,  but 
as  a decompofed  fait  which  has  loft  its  bafe,  and 
has  become  reduced  to  the  ftate  of  infulated 
phofphoric  acid,  that  this  eftçdt  happens.  Phof- 
phoms  does  not  caufe  the  phofphates  to  pafs  to 
the  ftate  of  phofphites,  neither  does  fulphur  or 
the  metals  alter  them  ; and  though  thefe  laft 
undergo  fome  alteration  on  the  part  of  the  phof- 
phoric faits,  the  effedt  is  to  be  attributed  either 
to  water  of  cryftallization,  or  folution,  which 
thefe  prefen t 

7.  The  earthy  and  alkaline  phofphates  are 
either  very  foluble,  or  almoft  entirely  infoluble. 
j^oft  of  the  former  are  foluble  with  the  afti li- 
ane e of  heat,  and  cryftallize  by  cooling.  The 

latter 
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ïattcr  lia vc  always  the  form  of  powder  in  their 
artificial  preparation,  though  nature,  in  the  fpe- 
cimens  it  prelen ts  in  the  cryftallized  form,  lias 
manifeftly  ufed  procédés  yet  unknown  to  art  for 
diffolving  them. 

8.  The  metallic  oxides  all  combine  with  the 
phofphates  by  the  aflifiance  of  caloric*  and  form 
coloured  vitrifications,  of  which  the  combina- 
tions and  the  nature  are  unknown,  but  which 
frequently  ferve  as  diftindtive  characters  to  Mi- 
neralogifis,  and  are  fometimes  ufed  in  the  arts. 
By  the  abidance  of  the  blow-pipe  this  property 
of  minerals  is  ascertained,  and  it  is  by  heating 
them  ftrongly  in  the  crucible,  that  the  phofpha- 
ted  glafies  of  fome  manufactories  are  obtained. 

9.  Some  of  the  acids,  and  more  particularly 
thofe  of  which  the  faline  compounds  were  exa- 
mined before  the  phofphates,  have  a remark- 
able action  on  this  genus  of  faits.  The  Sulphu- 
ric acid  completely  decompofes  the  greatest 
number,  and  only  a part  of  thofe  which  can. 
exift  in  the  date  of  acidulés.  The  phofphoric 
acid  unites  with  fome  of  them,  and  converts 
them  into  acidulous  phofphates.  The  nitric  acid 
decompofes  moft  of  them  completely,  and  this 
action  is  accompanied  with  their  complete  folia- 
tion; fo  that  the  fluid  which  is  confiantly  acid, 
contains  nitrates,  and  the  phofphoric  acid,  or 
nitrates,  and  acidulous  phofphates,  with  thofe 
which  it  decompofes  only  in  part.  The  fame 
cffedl  takes  place  with  the  muriatic  acid.  The 
Sulphureous,  nitrous,  phofphoreous,  fluoric,  flo- 
rae ic 
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racic,  and  carbonic  acids  have  no  adtion  on  the 
phofphates,  of  which  the  bafes  are  all  more 
ftrongly  attracted  by  the  phofphoric  acid  than 
by  thefe  acids. 

10.  It  is  by  the  decomposition  o f the  phof- 
phates, by  means  of  the  Sulphuric,  nitric,  or  mu- 
riatic acid,  that  the  generic  charadfers,  and  Some- 
times even  the  fpecies  of  thefe  faits,  are  ascer- 
tained. And  it  is  likewife,  by  this  decomposi- 
tion, as  we  thal!  obferve  in  the  fpecies,  that  we 
Succeed  in  analyzing  them  with  accuracy  and 
determining  the  proportion  of  their  confti tuent 
parts.  As  the  phofphoric  acid,  when  once  fet  at 
liberty,  is  eafily  diftinguifhed  by  charadfers  no 
lefs  obvious  than  certain, — asfoonas  it  becomes 
difen  gaged  from  the  phofphates  by  one  of  thefe 
acids,  there  remains  no  longer  any  doubt  re- 
fpedting  the  genus  of  the  fait  under  exami- 
nation. 

1 1.  Though  the  adtion  of  the  Salifiable  bafes 
relates  more  to  the  diverfity  of  the  fpecies  than 
the  properties  of  the  genera  of  phofphates,  it  is 
nevertheless  remarkable  that  the  earths  which 
are  capable  of  vitrification  ealily  unite  with 
thefe  faits  by  fufion,  and  form  fpecies  of  glafs, 
or  enamels,  more  or  lefs  opaque,  and  by  that 
means  enter  into  true  triple  combinations.  The 
other  bafes  have  different  habitudes  with  the 
phofphates,  according  to  the  nature  and  the 
particular  attraction  they  have  for  the  phofpho- 
ric acid. 


12.  In 


PHOSPHATES. 


329 

1 (2.  In  the  fame  manner  as  weliave  remarked 
with  regard  to  the  faits  heretofore  examined, 
we  may  obferve  with  refpeél  to  the  phofphates^ 
that  their  fpecies,  and  the  diftinCtive  characters, 
occafion  varieties  of  adiion,  which  can  only  be 
detailed  in  the  hiftory  of  the  fpecies. 

13.  The  phofphates  have  been  much  more 
frequently  ufed  of  late  years  than  was  the  cafe 
before  the  modern  inquiries  of  chemifts.  One 
of  them  has  already  acquired  a well-deferved 
celebrity  in  medicine.  The  phifiology  of  ani- 
mals has  greatly  profited  from  difeoveries  rela- 
tive to  this  fpecies.  Many  of  them  are  ufed  to 
great  advantage  in  mineralogy,  as  fluxes  before 
the  blow-pipe,  for  the  purpofe  of  diftinguilliing 
minerals.  In  chemiftry  they  are  prepared  and 
often  decompofed  by  more  numerous  operations- 
than  were  applied  to  them  in  times  paft.  Pliof- 
phorus  and  phofphoric  acid  is  abundantly  ob« 
tained  from  fome  of  the  fpecies  of  phofphates, 
and  thefe  are  applied  to  many  ufes  which  a few 
years  ago  were  not  even  fuipected. 

14.  In  the  prefent  ftate  of  chemical  know- 
ledge, I admit  fourteen  fpecies  of  earthy  and 
alkaline  phofphates,  which  I difpofe  with  relpeCi 
to  each  other  in  the  following  manner,  accord- 
ing to  the  order  of  attraction  of  the  bafes  for 
the  phofphoric  acid. 

1.  Pholphate  of  barites. 

2.  Pholphate  of  ftrontian. 

3.  Pholphate  of  lime. 

4.  Acidulous  phofphate  of  lime. 

5 Phofphate 
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5.  Phofphate  of  pot- a fir 

6.  Phofphate  of  foda. 

7°  Phofphate  of  ammonia. 

8.  Phofphate  of  foda  and  ammonia. 
Phofphate  of  magnefia. 

10.  Ammon iaco-magnefian  phofphate. 

11.  Phofphate  of  glucine. 

12..  Phofphate  of  alumine. 

13.  Phofphate  of  zircone. 

14.  Phofphate  of  filex. 


Section  II. 

Concerning  the  Specific  Characters  of  the  Earth  y 
and  Alkaline  Phofphates . 

Species  L 

Phofphate  of  Barites . 

A.  Synonym}/  ; Hifiory . 

1.  THIS  fait,  which  a few  years  ago  was 
unknown  in  chemiftry,  was  confequently  with- 
out any  denomination.  Citizen  Vauquelin  is 
the  firft  chemift  who  has  treated  of  it  in  liis 
profelTional  leôlures  to  the  Polytechnic  fchooh 


B.  Phyfical  Properties. 

% Its  form  is  that  of  a heavy,  infipid,  white 
powder,  without  any  appearance  of  cryftalliza- 
2 tiom 
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tion.  It  is  not  found  native,  though  it  very 
probably  exifts  among  the  foffds. 

/ 

C.  P reparation. 

3.  It  is  prepared  according  to  two  methods, 
either  by  diredlly  uniting  barites,  or  the  carbo 
nate  of  barites,  with  phofphoric  acid,  or,  by  pre- 
cipitating a folution  of  the  nitrate  or  muriate  of 
barites  by  an  alkaline  phofphate,  which  decom- 
pofes  it  at  the  fame  time  that  itfelf  undergoes 
decompofition,  by  virtue  of  double  elective  at» 
traétion  : the  phofphate  of  barites  falls  to  the 
bottom  of  the  folution.  This  laft  procefs  is 
preferable  to  the  former,  which  never  affords 
the  fait  in  a high  degree  of  purity. 

D,  A Sion  of  Caloric . 

4.  The  phofphate  of  barites  is  fufible  at  an  ele- 
vated temperature.  It  affords,  without  becom- 
ing decompofed,  a vitreous  froth,  or  grey  ena- 
mel. When  heated  by  the  blow-pipe  on  char- 
coal, it  emits  a yellow  phofphoric  flame  ; the 
vitreous  globules  which  it  forms  become  opaque 
by  cooling. 


E.  Aftion  of  the  Air. 

5.  It  is  totally  unchangeable  in  the  air  in 
which  it  remains, pulverulent. 


F.  ASion 
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F»  Afrion  of  Water . 

6\  It  is  completely  infoluble  in  water  what-* 
ever  may  be  its  quantity  or  temperature. 

G.  Decompo/ition. 

7 . This  fait  is  perfectly  unchangeable  by 
combuftible  bodies  and  the  various  bafes.  It 
cannot  be  decompofed  but  by  the  fulphuric  acid 
which  difengages  the  phofphoric  acid  by  chang- 
ing its  bafe  into  infoluble  fulphate  of  barites, 
and  alfo  by  the  nitric  and  muriatic  acid,  which 
totally  dilfolve  it  on  account  of  the  folubility  of 
the  nitrates  and  muriates  of  barites.  The  phof- 
phoric acid  does  not  render  it  more  foluble 
in  water  than  before,  neither  is  this  effedt  pro- 
duced by  any  other  of  the  acids  which  do  not 
decompofe  it.  The  proportion  of  its  conftitu« 
ent  principles  is  not  known. 

H.  Ufes. 

8.  The  phofphate  of  barites  has  not  yet  been 
applied  to  any  life.  It  may  be  applied  to  purify 
the  phofphoric  acid  extradted  from  the  fulphate 
of  lime,  and  to  feparate  the  fulphate  of  lime, 
or  the  acid  which  it  may  contain. 


Species 
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Species  IL 
Phofphate  of  Strontian . 

A.  Synonymy  ; Hiflory, 

1.  AS  this  fait  was  not  known  till  Nivofe  in 
the  year  6,  (December,  1797,)  it  could  not 
have  any  fynonymous  term.  Citizen  Vauque- 
lin  at  that  period  gave  fome  account  of  it  in  a 
Memoir  read  to  the  Inftitute  on  the  native  1 al- 
pha te  of  ftrontian,  of  Beuvron,  in  the  Depart- 
ment of  La  Meurthe,  and  fmce  found  in  con- 
fiderable  abundance  at  Montmartre  in  Paris* 
This  is  the  only  time  that  the  prefent  fait  has 
been  treated  of* 

B.  Thy  feed  Properties . 

2.  It  has  the  form  of  a white  powder  like 
the  preceding,  but  it  feems  capable  of  affuming 
the  cryftalline  (late,  as  it  is  foluble  in  an  excels 
of  acid.  It  has  no  take.  There  is  reafon  to 
fuppofe  that  it  exifts  native,  though  it  has  not 
yet  been  found. 

C.  Preparation0 

3.  Like  the  phofphate  of  barites  the  phof- 
phate of  ftrontian  may  be  prepared  by  two  prin- 
cipal methods  ; the  one  conflits  in  uniting  ftron- 
tian 
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tian  with  the  phofphoric  acid,  alid  the  other  in 
mixing  the  foliations  of  the  nitrate  and  muriate 
of  ftrontian  with  thofe  of  the  alkaline  phof- 
phates.  Pure  phofphate  of  ftrontian  falls  down, 
whereas  we  are  not  allured  of  the  purity  of  that 
which  is  prepared  by  the  former  procefs* 


D.  A Ellon  of  Caloric . 

4,  The  phofphate  of  ftrontian  flows  before 
the  blow-pipe  into  a white  enamel,  and  emits, 
when  in  perfect  fufion  upon  the  charcoal  which 
fupports  it,  a purple  phofphoric  light,  which 
may  be  confldered  as  its  charaéteriftic  indica- 
tion. 


Ea  A Ellon  of  the  Air . 

5.  It  appears  to  be  perfeétly  unchangeable 
in  the  air. 

*v 

F.  A Elion  of  Water » 

6.  It  is  completely  infoluble  unlefs  its  folia- 
tion be  affifted  by  the  phofphoric  acid.  This 
property  diftinguifties  it  from  the  phofphate  of 
barites,  which  is  not  foluble  even  in  its  own 
acid. 


G.  Decompoftion ; 
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G.  Decompaction;  Proportions . 

7»  It  is  not  decompofable  by  combuftible 
bodies,  nor  by  any  of  the  bafes  except  barites. 
It  is  totally  decompofed  by  the  fulphuric  acid 
alone.  The  nitric  muriatic  acids  do  not  de- 
compofe  it  but  to  the  ftate  of  acid  phofphate  of 
ftrontian.  This  difference  between  it  and  the 
phofphate  of  barites,  manifeftly  arifes  from  the 
property  which  ftrontian  poffelfes  of  forming- 
acidulous  phofphate,  which  property  is  not  pof- 
fefled  by  the  former  fait. 

8.  In  faét,  the  phofphoric  acid  diffolves  it 
very  readily,  and  renders  it  foluble  in  water, 
like  the  phofphate  of  lime,  from  which  it  differs 
however  in  this  laft  being  decompofable  into  an 
acidulé  by  the  fulphuric  acid,  whereas  that  acid 
totally  decomposes  the  phofphate  of  ftrontian  ; 
which  arifes  from  the  great  attraction  of  that 
earth  for  the  acid  of  fulphur  and  the  infolubi-* 
lity  of  the  fulphate  of  ftrontian  in  this  acid, 
which,  on  the  contrary,  gives  Solubility  to  the 
fulphate  of  lime. 

9.  Citizen  Vauquelin  has  found  that  100 
parts  of  phofphate  of  ftrontian  contain 

Strontian  58,76‘ 

Phofphoric  acid  41,24 


H,  Ufa 
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H.  UfeS. 

, \ 

10.  It  is  not  at  all  lingular  that  a fait  fo 
lately  known  ihould  ftill  be  without  any  ufeful 
application. 


Species  III. 

Phofphate  of  Lime » 

A,  Synonymy  : Hiflory . 

1.  THE  phofphate  of  lime,  which  was  a t 
firit  denominated  calcareous  phofphoric  fait,  is 
one  of  the  molt  interefting  difeoveries  of  mo- 
dern chemiftry:  it  remained  unknown  through 
all  preceding  times,  and  concealed,  in  a cer- 
tain refpèét,  in  our  bones,  when,  in  the  year 
1 774,  Scheele  and  Gahn,  Swedifh  chemifts,  dis- 
covered it  in  thefe  folid  organs,  where  it  forms 
the  bafe,  formerly  confounded  with  abforbent 
earths.  It  muft  be  obferved  that,  before  this 
period,  feveral  fpecies  of  abforbent  earths  were 
admitted,  and  diftinguifhed  by  certain  vague 
differences,  and  that  this  falfe  denomination 
manifeftly  arofe  from  the  ignorance  of  philofo- 
phers  refpe  cling  their  comparative  nature,  more 
particularly  the  earth  of  bones.  Scheele  and 
Gahn  proved,  that  by  diffolving,  bones,  whe- 
ther calcined  or  not,  in  the  nitric  acid,  a 
4 nitrate 


PHOSPHATE  OF  LIME. 


337 


nitrate  of  lime,  is  formed,  and  the  phofphoric 
acid  is  difengaged,  in  confequence  of  which  this 
folution  is  always  acid.  The  new  procefs  of  ex- 
trailing  phofphorus  from  bones,  in  confequence 
of  this  decompofition,  a procefs  much  more 
fimple  and  economical  than  that  from  urine, 
which  before  was  the  only  method  known,  awa- 
kened the  zeal  of  cliemifts,  who  made  many 
experiments  upon  bones,  and,  confequently, 
clifcovered  a number  of  properties  of  the  calca- 
reous phofphate.  Citizens  Nicholas  of  Nancy, 
Pelletier,  Berniard,  Bullion,  in  France;  Wef- 
trumb,  and  feveral  chemifls  in  Germany  ; Bon- 
voifm,  at  Turin  ; Tenant,  Pearfon,  and  fome 
others  in  England,  multiplied  their  inquiries 
and  experiments. 

Citizens  Berthollet  and  Fourcroy  confirmed 
the  difcovery  of  Scheele  refpedting  the  prefence 
of  phofphate  of  lime  in  human  urine.  They 
found  it  alfo  in  milk,  in  blood,  in  the  mufcles, 
in  jelly,  &c.  Mr.  Prouft  found  the  fame  fait 
among  the  foffils  of  Eftramadura.  Mr.  Klap- 
roth has  fhown  that  the  ftone  named  Apatite 
by  Werner  is  merely  phofphate  of  lime.  Citizen 
Vauquelin  has  proved,  in  Frimaire,  in  the  year 
6 (November,  1797,)  that  the  chryfolite  of  the 
jewellers  is  alfo  calcareous  phofphate.  Laftly, 
this  laft  chemiftand  myfelf  have  examined  with 
the  greatefl  care  and  attention  the  phofphate  of 
lime,  and  have  fhown  that  its  properties  were 
‘not  before  exactly  known.  All  the  expe- 
riments here  fpoken  of,  connected  together, 
Vol.  III.  z render 
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render  the  hiftory-  of  tlie  phofphate  of  lime 
one  of  the  completed  and  the  mod  exact  which 
exift  among  thole  of  faline  matters, 

B.  Phyftcal  Properties  ; Natural  IUJlory. 

£.  The  phofphate  of  lime  never  exifts  in  a 

regular  form  but  among  minerals.  Citizen 
* — ^ ^ 

Haiiy  has  difcovered  that  it's  primitive  form  is 
a regular  hexahedral  prifm,  and  that  of  its  in- 
tegrant particle  an  equilateral  triangular  prifm. 
He  defcribes  four  varieties,  namely, 

A.  Primitive  calcareous  phofphate.  The  Apa- 
tite of  Werner. 

>'  B.  Pyramidal  calcareous  phofphate  ; former* 
ly  chryfolite  ; two  right  hexahedral  pyramids, 
feparated  by  a prifm.  This  cryftal,  which  was 
arranged  among  the  gems,  was  named  chryfo- 
lite by  the  jewellers,  on  account  of  its  golden 
yellow  colour,  and  the  ufes  to  which  it  was 
applied  in  jewellery.  Citizen  Vauquelin  afcer- 
tained  that  this  pretended  gem  is  a true  native 
phofphate  of  lime  ; and  Citizen  Haiiy  lias 
found  an  efiential  agreement  between  the  form 
of  the  chryfolite  and  that  of  the  Apatite  of 
Werner. 

C.  Peridodecahedral  calcareous  phofphate, 
Prifm  of  twelve  tides,  alternately  broad  and  nar- 
row. Variety  of  the  Apatite. 

: D.  Annular  calcareous  phofphate.  II  ex  a- 
Iredral  prifm,  having  on  each  fide  fix  facets, 

- ; /:•.  ; , difpofed 
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di'fpofed  like  a ring  round  its  bafe.  Another 
Variety  of  the  Apatite.  • 

Two  other  known  cryftallized  varieties  may 
be  added. 

E.  Amorphus  calcareous  phofphate.  It  is  the 
phofphate  of  Eftramadura;  which  is  opaque,  la- 
mellar, and  of  a fparry  appearance. 

F.  Pulverulent  calcareous  phofphate.  Phof- 
phoric  earth  of  Marmarofch  in  Hungary,  which 
Pelletier  has  afeertained  by  analylis  to  be  a 
mixture  of  the  phofphate  of  lime  and  fluate  of 
lime. 

3.  Befides  thefe  varieties  of  the  foffil  phofphate 
of  lime,  chemifls,  fmce  the  year  17 74,  have 
known  that  the  bones  of  men,  of  mammiferous, 
or  quadruped  animals,  of  birds,  of  amphibia, 
and  fifhes,  are  in  a great  part  compofed  of  phof- 
phoric  acid  and  lime,  and  that  this  offeous  cal- 
careous phofphate  is  diffolved  and  decompofed 
by  acids,  when  bones  are  foftened  by  thefe 
agents,  or  when  they  are  treated  by  the  fame 
re-agents  after  their  calcination,  and  the  com- 
plete combuftion  of  their  animal  gelatinous 
matter. 

4.  The  phofphate  of  lime  has  been  alfo  found 
in  moft  animal  fluids,  in  a great  number  of 
morbific  concretions,  in  thofe  particularly 
which  are  called  offifications  ; in  alrnoff  every 
induration  or  calculus  formed  in  the  regions  of 
the  bodies  of  animals,  even  in  the  kidneys  and 
‘bladders  of  men,  where  they  have  been  erro- 
neoufly  thought  to  be  always  of  a peculiar 

Z 2 nature 
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nature.  It  cannot  be  doubted  but  that  tins 
fait  acts  a great  part  in  the  phenomena  of 
the  animal  economy.  It  is  extruded  through 
the  fkin,  or  with  the  folid  excrements  of  ani- 
mals which  do  not  contain  it  in  their  urine. 

5.  Laftly,  the  allies  of  many  vegetables  alfo 
contain  this  fait,  which  appears  to  be  extremely 
abundant  in  nature.  It  is  plentifully  found  in 
the  refid ue  of  burned  organic  compounds. 

C.  Preparation . 

6.  Of  all  the  phofphates  that  of  the  bones  of 
animals  is  in  oft  commonly  ufed,  becaufe  it  is 
very  eafily  procured,  and  at  a fmall  expence. 
In  order  to  extraht  it  in  confiderable  purity, 
the  bones  are  calcined  to  whitenefs,  then  redu- 
ced to  line  powder,  and  lixiviated  with  much 
water,  to  feparate  a fmall  quantity  of  carbonate 
of  foda,  which  it  almoft  always  contains,  and 
fome  other  foluhle  faits,  particularly  the  phof- 
phate  and  muriate  of  foda  which  it  may  con- 
tain. This  fait  is  thus  obtained  in  the  form  of 
a white  infipid  powder,  which,  after  the  lixi- 
viation, ftill  retains  a fmall  portion  of  carbon- 
ate of  lime.  This  may  he  extracted  by  diluted 
vinegar,  or  even  by  the  carbonic  acid,  taking 
care  to  feparate  them  well  by  careful  wafhing 
with  a large  quantity  of  water.  After  this 
operation,  the  folid  matter  of  bones  is  found  to 
be  reduced  to  the  ftate  of  pure  phofphate  of 

lime 
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lime  without  tafte,  without  the  property  of  al- 
tering blue  colours,  or  of  effervefcing  y/ith 
acids, 

D.  Aüion  of  Caloric . 

7.  The  phofphate  of  lime  is  extremely  diffi- 
cult to  fufe  ; neverthelefs,  by  ftrong  fire,  fuch 
as  that  of  a glafs-houfe,  it  foftens  and  acquires 
a femi-tranfparence  like  the  grain  of  porcelain. 
This  \ happens  to  bones  calcined  ftrongly  for 
a length  of  time.  It  is  alfo  obferved  in  the 
treatment  of  bones  by  fire,  that  they  often 
emit  a phofphoric  light,  or  even  a yellowifh 
flame,  of  confiderable  ftrength.  This  pheno- 
menon has  commonly  been  attributed  to  the 
decompofition  of  phofphate  of  lime  ; but  it  is 
much  rather  owing  to  phofphate  of  ammonia 
contained  between  the  folid  parts,  or  in  the 
gelatinous  parts  of  the  bone,  as  well  as  in  the 
fluids  with  which  they  are  impregnated.  No- 
thing of  this  kind  is  obfervable  in  the  phof* 
phate  of  bones  calcined  and  wafhed,  which  arc 
treated  by  the  blow-pipe,  and  do  not  melt  but 
with  the  greateft  difficulty,  into  an  opaque  grey 
globule.  Fire  does  not  therefore  decompofe 
very  pure  phofphate  of  lime. 

E.  Aüion  of  Air. 

8.  This  fait  is  perfectly  unalterable  in  the 
air. 


F.  Aüion 
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F.  A A ion  of  Water. 

9.  It  is  totally  infoluble  in  water  ; neverthe- 
lefs,  when  it  is  pure,  it  makes  a kind  of  pafte 
with  this  liquid,  as  may  be  feen  in  the  fabrica- 
tion of  cuppels.  Nature  poffeffes  means  of  dif- 
halving  phofphate  of  lime  in  water,  lince  it  is 
depofited  in  fparry  lamina?,  and  in  regular  tranf* 
parent  cry  Hals. 

G.  Dccompofition  ; Proportions . 

10.  Many  acids  decompofe  the  phofphate 
of  lime  on  which  no  combuftible  body  has  any 
adlion  ; but  the  acids  do  not  feparate  the  whole 
of  the  bale,  they  leave  a part  united  with  the 
phofphoric  acid  which  is  difengaged  ; as  is  more 
particularly  obfervable  with  regard  to  the  ful- 
phuric,  nitric,  muriatic,  and  fluoric,  and  even 
lèverai  of  the  vegetable  acids'.  As  this  partial 
decompofition  defer ves  to  be  well  known,  be- 
çaufe  it  is  ufed  for  the  preparation  of  phofp ho- 
rns, which  is  very  far  from  being  yet  carried  to 
perfection,  and  is  accompanied  with  much  lofs, 
it  is  neceffary  to  give  a clear  account  of  the 
mechanifm  of  the  procefs,  by  deferibing  the 
reluit  of  the  experiments  made  by  Citizen 
Vauquelinand  myfelf  jointly,  on  this  objedl. 

11.  It  is  known  that,  at  prefent,  in  order  to 
obtain  phofphorus,  bones  calcined  to  white- 
nefs,  and  pulverized,  are  mixed  with  four  parts 

of 
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of  water,  and  half  a part,  or  fomewhat  more, 
of  concentrated  fulphuric  acid  ; that  the  mix» 
ture  is  to  be  very  much  agitated,  and  then 
left  for  twenty-four  or  thirty-fix  hours  ; that 
the  clear  liquid  is  drawn  off  and  the  relidue 
wafhed  repeatedly  till  the  water  comes  off  tafte- 
lefs  ; that  thefe  waters  being  mixed  with  the 
hr  ft  liquid,  are  evaporated  in  copper  or  leaden 
boilers;  that  the  fluid  is  then  decanted  from 
the  depofition  of  fulphate  of  lime,  which  is 
formed  in  proportion  as  it  becomes  concen- 
trated ; that  the  evaporation  is  continued  to  the 
confidence  of  honey  ; that  this  acid,  mixed 
with  one-fourth  of  its  weight  of  charcoal,  is 
calcined,  or  rather  dried,  in  order  to  feparate 
the  greateft  part  of  its  moifture,  and  afterwards 
diftilled  in  a good  earthen  retort,  heated  by  de- 
grees to  ftrong  ignition,  to  which  a receiver  is 
adapted,  three-fourths  filled  with  water  in  which 
the  neck  of  the  retort  is  plunged  ; that  hidro- 
gen  gas,  and  carbonic  acid  gas  come  over;  and 
that  at  the  end  of  a certain  time  the  fir  ft  brings 
with  it  in  vaporous  folution  phofphorus,  which 
gives  it  the  property  of  filming  in  the  dark; 
and  of  partly  diffolving  in  water,  which  pre- 
ferves  for  a time  the  quality  of  becoming  lumi- 
nous by  agitation  in  the  air.  And  laftly,  that  the 
phofphorus  palfes  over  in  drops  refembling  oil 
which  condenfe  in  the  water  of  the  receiver. 

* \%  Before  the  time  of  the  experiments  laft 
fpoken  of,  it  was  thought  that  the  fulphuric 
acid  totally  decompofcs  the  calcareous  phoft 
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phate  of  calcined  bones  ; that  it  feparated  and 
difengaged  the  whole  of  the  phofphoric  acid,  by 
feizing  all  the  lime  ; and  that  likewife  the  whole 
of  the  phofphorus  of  this  acid  was  obtained  by 
the  treatment  with  charcoal  But  by  carefully 
examining  this  operation,  we,  (Citizen  Vau- 
quelin  and  myfelf)  afcertained  that  the  calca- 
reous phofphate  is  not  totally  decompofed  by 
the  procefs  here  pointed  out  ; that  this  is  the 
reafon  why  the  phofphoric  acid  it  affords  takes 
the  form  of  brillian  t and  micaceous  fcales  by  eva- 
poration, whereas  the  pure  phofphoric  acid  ob- 
tained by  the  rapid  combuftion  of  phofphorus, 
never  takes  this  form,  but  that  of  jelly  when 
concentrated  by  fire  ; that  after  the  diftillation 
with  charcoal,  the  phofphoric  acid  extradled 
from  bones,  by  the  method  before  mentioned, 
after  it  has  afforded  all  the  phofphorus  which 
can  be  obtained,  leaves  in  the  refid ue  a con- 
fiderable  portion  of  phofphate  of  lime,  which 
would  require  to  be  treated  with  other  fulphu- 
ric  acid,  in  order  to  extract  a new  dofe  of  the 
phofphoric  acid  ; that  this  arifes  from  the  ful- 
phuric  acid,  leaving  phofphate  of  lime  diffolved 
in  the  phofphoric  acid  already  difengaged  ; 
which  becomes  a new  fait  hitherto  unknown, 
namely,  acidulous  phofphate  of  lime,  not  de- 
compofable  by  the  acids  ; and  becaufe  charcoal 
converts  to  the  ftate  of  phofphorus,  only  that 
portion  of  phofphoric  acid  which  was  contained 
in  a difengaged  ftate  in  this  acidulous  phoff 
phate  of  lime. 


13.  The 
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13.  The  nitric,  muriatic,  fluoric,  anrl  even 
fame  of  the  vegetable  acids,  aft  in  the  fame 
manner  on  the  calcareous  phofphate  of  bones, 
and  caufe  it  to  pafs  to  the  ftaie  of  acidulous 
phofphate.  On  this  account  it  is  that  the  phof- 
phoric  acid  partly  decompofes  the  fulphate,  ni- 
trate, and  muriate  of  lime,  and  becomes  acid- 
ulous phofphate,  as  is  ftill  more  ftrongly  prov- 
ed by  the  folubility  of  the  phofphate  of  lime, 
in  the  phofphoric  acid,  which  caufes  it  to  pafs  to 
the  ftate  of  acidulous  calcareous  phofphate, 
fuch  as  exifts  in  human  urine.  We  fhall  return 
to  this  in  the  examination  of  the  following 
fpecies, 

14.  The  acids  which  decompofe  the  phof- 
phate of  lime  do  not  deprive  it  of  more  than 
0,40  of  the  lime  it  contains,  and  difengage  or 
feparate  from  this  fait,  lefs  than  one- ha  If  of  its 
phofphoric  acid  ; 100  parts  of  this  fait,  treated 
by  an  acid,  afford  0,33  of  acidulous  phofphate 
of  lime,  containing  only  0,17  of  difengaged 
phofphoric  acid  out  of  the  0,41  of  this  acid 
which  exifts  in  the  100  parts  of  phofphate  of 
lime;  fo  that  by  the  diftillation  of  this  fait  with 
charcoal,  we  obtain  only  about  0,05  of  phof- 
phorus,  inftead  of  0,  lG,  which  really  exift  in 
the  100  parts  of  the  bafes  of  bones.  From 
thefe  fads  we  propofed  the  ufe  of  various  agents 
to  improve  the  extraction  of  phofphorus,  and 

. ameliorate  the  operation,  as  I fhall  Jhow  in  the 
hiftory  of  the  acidulous  phofphate  of  lime. 

15.  No 
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15.  No  bate,  except  barites  and  ftrontian,  is 
capable  of  decompofing  the  phofphate  of  lime. 
It  does  not  a£t  in  any  perceptible  degree  on  any 
of  the  neutral  faits. 

16.  100  parts  of  phofphate  of  lime  contain, 
according  to  the  analyfis  of  Citizens  Fourcroy 
and  Vauquelin, 

Phofphoric  acid  -41 

Lime  59 

/ ■ , * • 

H.  Ufes. 

1 7.  The  phofphate  of  lime,  without  fpeak- 
ing  of  the  ufe  of  bones  in  their  entire  hate, 
but  merely  of  their  faline  earthy  bafis,  obtained 
by  calcination,  is  very  ufeful  in  chemiftry  to 
extract  the  phofphoric  acid,  with  which  various 
other  combinations  are  afterwards  prepared, 
and  from  which  phofphorus  is  particularly  ex- 
tracted. It  is  employed  in  its  crude  (late  to 
make  cuppels,  for  polifhing  metals  and  gems, 
for  taking  greafe  out  of  ftuffs,  linen,  paper,  and 
for  ab forking  liquids,  &c.  In  medicine  it  has 
begun  to  be  prefcribed  in  the  Rachitis,  to  dimi- 
nifh  the  effects  of  acids  which  foften  the  bones, 
Sec. 


Species, 
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Species  IV. 

Acid  Phofphate  of  Lime . 

A.  Synonymy  ; Iliflory. 

1.  À FEW  years  ago  this  fait,  which  X here 
denominate  the  acid  pholphate  of  lime,  was 
unknown.  Scheele  very  properly  remarked  that 
the  fàline  earth  of  bones  was  diffolved  by  an 
acid  in  human  urine,  but  he  did  not  obferve 
that  this  union  between  phofphoric  acid  and  the 
bony  phofphate,  makes  a kind  of  permanent 
and  particular  fait  different  from  the  latter.  It 
was  in  the  year  1 793,  the  third  year  of  the 
Republic,  that  I difcovered  it,  with  Citizen 
Vauquelin,  in  a connected  feries  of  experiments 
upon  bony  matters  ; wherein  we  proved  that  the 
calcareous  phofphate  which  conftitutes  the  folid 
bafe,  is  only  in  part  decompofable  by  acids,  and 
that  the  portion  of  phofphoric  acid  which  is 
feparated,  retains  in  lblution  phofphate  of  lime, 
which  it  then  defends  from  all  fubfequent  alte- 
ration by  other  acids, 

B.  P hyfical  Properties  ; Natural  Iliflory. 

Q,.  The  acid  phofphate  of  lime  cryftallizes  in 
• fmall  filky  threads,  or  brilliant  plates  of  a mi- 
caceous pearly  appearance,  adhering  together, 
forming  a fubftance  of  the  confidence  of  honey' 

or 
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or  gluten  ; it  has  a very  evident  four  tafte- 
Nature  prefents  it  in  human  urine,  whence  it  is 
precipitated  in  the  form  of  phofphate  of  lime, 
by  the  pure  alkalis,  or  from  which  it  is  even 
fpontaneoully  depofited  ; and  alfo  in  the  form 
of  phofphate  of  lime,  in  proportion  as  the  am-* 
monia  which  is  fo  fpeedily  formed  in  this  ex- 
crementitious  liquor,  faturates  the  phofphoric 
acid  which  gives  it  its  acid  conftitution.  It  is 
probable,  that  it  is  depofited  by  the  fame  me- 
ehanifm  in  morbid  concretions,  and  that  when 
taken  from  the  bones  by  any  fuperabundant 
acid  whatever,  it  is  feparated  round  various  or- 
gans, where  it  meets  with  a fmall  portion  of 
foda  or  ammonia,  which  precipitates  it  in  the 
form  of  neutral  phofphate  of  lime. 

C.  F reparation. 

3.  It  is  artificially  formed  either  by  partially 
decompofing  the  calcareous  phofphate  of  bones, 
by  the  fulphuric,  nitric,  or  muriatic  acids,  or  by 
diffolving  the  fait  immediately  in  the  phofpho- 
ric acid.  This  laft  procefs  is  even  preferable  to 
all  the  others,  becaufe  moil  fpeedy  and  certain. 
When  the  phofphoric  acid  has  diffolved  as  much 
phofphate  of  lime  as  it  can  take  up,  it  is  in 
the  pure  and  perfect  ftate  of  an  acidulé. 
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D,  A Elion  of  Caloric. 

4.  The  acid  phofphate  of  lime  contains  a re- 
markable quantity  of  water  : the  cryftallization 
immediately  foftens  and  becomes  liquefied  by 
the  fire.  It  fwelis  up,  and  afterwards  dries, 
J3y  greatly  increafing  its  temperature  it  under- 
goes an  igneous  fufion,  and  affords  a trans- 
parent glafs  if  well  fufed,  or  a partly  opaque 
glafs  if  the  fufion  has  not  been  complete.  In 
this  fiate  its  glafs,  for  it  has  the  vitreous  form 
and  tranfparence,  is  infipid  and  infoluble,  and 
remains  unchanged  in  the  air. 

E,  A El  ion  of  the  Air . 

5.  It  flightly  attracts  the  humidity  of  the 
air  when  ex  poled  in  the  form  of  the  filky  cry  fi- 
lais, or  pearly  plates,  or  in  magma,  without 
having  fir  ft  been  fufed.  In  this  refpedt  it  dif- 
fers from  the  neutral  phofphate  of  lime,  which 
is  perfeétly  unchangeable  in  the  air. 

F,  A Elion  of  Water . 

6.  It  dilfolves  in  water  with  diminution  of 
temperature,  whereas  the  neutral  phofphate  of 
lime  is  intirely  infoluble.  Boiling  water  difi- 
folves  even  more  than  cold.  It  cryftallizesj  by 
cooling,  particularly  when  the  fluid  is  fuffi- 
ciently  evaporated,  ' 


G.  Decompo/ttion  ; 
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G.  Dccompofition  ; Proportion  of  Principles, 

7.  The  acid  phofphate  of  lime  differs  more 
efpecially  from  the  phofphate  of  lime,  and  the 
other  difengaged  phofphates,  by  the  property  it 
pofleffes  of  affording  phofphorus  with  charcoal. 
This  produét  is  owing  to  the  portion  of  difen- 
gaged  phofphoric  acid  which  is  contained  be- 
yond the  hate  of  neutral  phofphate  of  lime. 
This  portion  alone  forms  the  phofphorus  in  the 
operation  by  which  it  is  prepared  when  bones 
are  decompofed  by  the  fulphuric  acid.  When 
phofphorus  is  extracted  by  this  procefs,  the  re- 
fid ue  contains  neutral  phofphate  of  lime. 

8.  The  acids  do  not  act,  upon  the  acid  phof- 
phate of  lime,  and  the  adherence  of  the  phof- 
phoric acid  to  the  portion  of  phofphate  of  lime 
with  which  it  is  united  in  the  acidulous  phof- 
phate, is  fufficient  to  prevent  it  from  being  de- 
compofed by  the  other  acids,  which,  as  we  have 
feen,  do  not  dccompofe  the  neutral  phofphate 
to  a greater  degree  than  until  it  is  arrived  at  the 
ftate  of  acidulous  phofphate.  The  phofphoric 
acid  is  therefore  attracted  by  the  phofphate  of 
lime,  with  fufficient  power  in  the  acidulous 
phofphate  to  defend  it  from  the  adtion  of  the 
other  acids,  but  not  enough  fo  to  refift  the  de- 
compofmg  action  which  carbon  exerts  upon  it 
at  an  elevated  temperature. 

9.  All  the  earthy  and  alkaline  bafes,  even 
thofe  which  have  lefs  attraction  than  lime  for 

the 
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the  phofphoric  acid,  have,  neverthelefs,  more 
attraction  for  this  acid  than  it  has  itfelf  for  the 
phofphate  of  lime.  Accordingly  they  feparate 
this  laft,  and  precipitate  it  by  uniting  with  the 
phofphoric  acid  partly  difengaged,  and  lat u rat- 
ing it.  Lime  itfelf  by  abforbing  this  phofphor- 
ic acid,  precipitates  it  totally  in  the  form  of 
neutral  and  infoluble  phofphate  of  lime.  Ac- 
cordingly a confiderable  depofition  is  obtain- 
ed by  pouring  lime-water  into  a folution  of 
the  acid  phofphate  of  lime,  and  this  depofition 
is  much  more  abundant  than  is  obtained  by  the 
alkalis  and  ammonia,  becaufe,  in  fad,  betides 
the  phofphate  of  lime  contained  in  this  acidu- 
lous fait,  which  is  precipitated  alone  by  thefe 
laft,  there  is  feparated  a fécond  portion  formed 
by  the  lime  added,  and  the  acid  which  formed 
the  acidulé.  On  this  account,  ammonia  gives 
much  iefs  precipitate  with  human  urine  than 
lime-water. 

10.  The  acid  phofphate  of  lime  re-ads  on 
many  faits  in  a manner  which  is  not  yet  afcer- 
tained.  It  has  no  adion  on  the  phofphate  of 
lime. 

1 1 . An  accurate  analyfis  of  this  fait  affords 
the  following  proportions  of  component  parts, 

Lime  45 

Phofphoric  acid  54 
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12.  The  acid  phofphate  of  lime  is  not  yet  of 
any  ufe.  It  is,  in  fome  degree,  an  erroneous 
practice,  but  a practice  ariftng  out  of  the  cir- 
cumftances  of  the  difficult  decompofition  of 
phofphate  of  lime  by  acids,  that  the  acid  phof- 
phate  of  lime  is  ufually  .employed  to  obtain 
phofphorus,  We  thall,  hereafter,  point  out  the 
means  of  correcting  this  error,  and  consequent- 
ly of  obtaining  from  thirteen  to  fifteen  parts  of 
phofphorus,  from  100  parts  of  calcined  bones 
Inftead  of  four  or  five  parts  which  have  been 
hitherto  obtained  at  the  moffi 


Species  V. 

Phofphate  of  Pot- Aft* 

A.  Synonymy  ; Hi  ft  or  y . 

1.  THE  phofphate  of  pot-ath  was  defcribed 
and  announced,  for  the  firft  time,  by  Lavoifier 
in  1 774.  Citizen  Yauquelin  has  fmce  examin- 
ed it  ftill  more  carefully,  and,  at  prefent,  it  is 
known  with  confiderable  exaétnefs. 

B.  Phyfcal  Properties . 

S.  Very  different  from  the  preceding  faits, 
it  is  alaaoft  always  in  the  form  of  jelly,  inftead 
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of  cryftals.  It  has  a fweetilh  fait  tafte.  It  is 
tidt  found  in  nature. 

C.  Preparatio?L 

3 .  It  is  artificially  formed  by  direct  com- 
bination of  pure  phofphoric  acid  with  pot-afli, 
and  by  evaporating  the  combination,  in  order 
to  obtain  the  fait  in  a hate  of  concentration. 


D.  Adion  of  Fire i 

4.  It  foftens,  and  flows  very  fpeedily  by  the 
aqueous  fuflon,  after  which  it  fwells  up,  and 
dries,  and,  laftly,  at  a much  higher  temperature, 
becomes  fufed  into  tranfparentglafs,  which  is  not 
acid  and  deliquefces.  Before  the  blow-pipe,  it 
is  obtained  in  a vitreous  tranfparent  globule» 


E.  A À ion  of  the  Air . 

5.  The  phofphate  of  pot-afh  attradts  the  mo  if* 
ture  of  the  air,  and  becomes  refolved  into  a 
thick  vifcid  liquor. 

* F.  A A ion  of  Water . 

6.  It  is  very  foluble  in  water,  and  not  per- 
ceptibly more  fo  in  hot  than  in  cold  water.  Its 
folubility  cannot  be  accurately  eftimated,  be- 
caufe  it  foftens,  and  becomes  gelatinous  by  the 

Vol.  Ill,  A a fmalleft 
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fmallefl  addition  of  fire  ; neither  can  the  fblu? 
tion  be  made  to  cryftallize, 

G.  Decomposition, 

N 7.  No  combuftible  body  has  any  aCtion  on 
the  phofphate  of  pot-afh,  and,  however  ftrongly 
it  may  be  heated  with  charcoal,  it  never  affords 
phofphorus  ; a proof  that,  n o t w i th handing  its 
gelatinous  form,  the  attraction  of  the  phofpho- 
ric  acid  to  pot-afh  is  too  firong  for  the  carbon 
to  decompofe  it  in  this  intimate  combination, 

8,  The  fulphuric,  nitric,  and  muriatic  acid 
perfectly  decompofe  it,  depriving  it  of  its  pot- 
aih,  and  fetting  its  phofphoric  acid  at  liberty. 

9-  Among  the  bafes,  barites,  ftrontian,  and 
lime,  have  a ftronger  attraction  for  the  phof- 
phoric acid  than  pot-afh  has,  and  decompofe 
the  folution  of  this  fait,  forming  earthy  phof- 
phates,  which  fall  down  becaufe  infoluble.  It 
is  doubtful  whether  foda  alfo  decompofes  it  ; 
which  would  be  a Angular  exception  if  fo,  be- 
caufe all  the  acids  have  generally  a ftronger  at- 
traction for  pot-afh  than  for  foda. 

10.  It  decompofes  all  the  earthy  nitrates  and 
muriates,  even  thofe  with  bate  of  barites,  and 
ftrontian,  by  double  attraction,  and  it  has  been 
obferved,  that  by  means  of  this  decompofition 
the  phofphates  of  barites  and  ftrontian,  which 
fall  down  in  a pulverulent  ftate,  might  be  pre- 
pared. : 


I . 
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IL  The  proportion  of  its  conftituent  prim 
ciples  is  not  yet  known. 

H.  Ufes. 

12.  The  phofphate  of  pot-afh  has  not  yet 
been  applied  to  any  ufe.  It  might  be  ufed  for 
foldering,  and  there  is  no  doubt  but  that  it 
would  be  very  purgative  like  the  phofphate  of 
foda, 


\ 
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Phofphate  of  Soda . 

A.  Synonymy  ; Hifory. 

1.  THE  phofphate  of  foda  was  the  firft  dis- 
covered among  the  faits  of  this  genus,  though 
it  was  long  a fubjedt  of  inquiry  and  experi- 
ment with  chemifts,  befote  its  true  nature  was 
afcertained.  Mar  g raff  firft  difengaged  it  from 
human  urine,  mixed,  and  even  combined  in  a 
triple  fait  with  the  phofphate  of  ammonia,  un- 
der the  the  name  of  fufibie,  or  microcofmic  fait. 
It  was  afterwards  obtained  alone  by  lixiviating 
the  refidue  of  the  diftillation  of  the  fufibie  fait 
with  charcoal,  after  the  phofphortis  ^had  been 
obtained.  This  chemift  could  not  difcover  its 
principal  properties  and  competition.  Haupt 
feparated  and  diftinguifhed  it  better  under  the 
names  of  Perlate  fait,  or  the  admirable  perlate 

A a 2 fait 
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fait,  on  account  of  the  form  he  obtained  it  tiu^ 
der  by  purifying  the  entire  fufible  fait  of  urine 
by  careful  lixiviations  and  cryflallizations,  He 
determined  its  form,  and  fome  of  its  properties 
as  different  from  thofe  of  phofphate  of  ammonia. 

' Rouelle  the  younger  afcertained  that  foda  is 
one  of  its  principles* 

Prouft  confidered  it  as  a new  fubftance  peculiar 
to  animal  matters,  rcfpeéting  which  he  promifed 
to  explain  himfelf  more  at  large  than  he  had  at 
firft  done*  Bergmann  confidered  it  as  a pecu~ 
liar  acid,  and  defignated  it  under  the  name  of 
perlateacid.  Citizen  Guiton  adopted  this  con« 
iideration;  but  Weftrumb  foon  proved,  that  it 
was  compofed  of  phofphoric  acid  and  foda. 
Some  years  afterwards,  Dr.  Pearfon,  an  Eng" 
lifh  chemift,  employed  it  as  a purgative,  and 
fmce  that  time  the  French  chemifls  who  have 
prepared  it  in  the  large  way,  more  efpecially 
Citizens  Pelletier,  and  Vauquelin,  have  deter- 
mined its  properties  hill  more  exaftly. 

B.  Phifficcd  Properties  ; Natural  Hi/lory. 

.2.  The  phofphate  of  foda  cryflallizes  in 
elongated  rhomboids,  of  which  the  angles  are 
often  Truncated  : fometimes  it  has  the  form  of 
rhomboidal  prifms  and  feveral  other  varieties  of 
figure.  In  order  that  it  may  affume  a very  re- 
gular form,  it  is  necefiary  that  its  folution 
fhould  contain  a fmall  excefs  of  foda,  and  ac- 
cordingly it  renders  fyrup  of  violets  green.  It 

has 
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has  a faline  tafte,  confiderably  mild,  and  not  at 
all  bitter,  which  has  given  the  happy  idea  of 
ufing  it  in  medicine  as  a purgative. 

3.  It  is  found  in  confiderable  abundance  in 

\ 

animal  fluids,  particularly  in  the  human  urine, 
and  in  hidropfical  fluids,  and  in  the  ferum  of 
blood.  It  is  not  yet  known  in  vegetables,  or  in 
minerals,  though  it  is  very  probable  that  it  ex- 
ifis  in  both. 

\ 

C.  Preparation;  Purification. 

4.  Though  it  may  be  extraéted  from  human 
urine,  yet  as  it  is  mixed,  and  even  combined  in 
the  form  of  a triple  fait,  with  the  phofphate  of 
ammonia  from  which  it  is  very  difficult  to  fepa- 
rate  it,  it  is  more  advantageous  to  prepare  it  ar- 
tificially. In  pharmaceutic  laboratories,  it  is 
formed  by  faturating  the  liquid  acid  phofphate 
obtained  from  calcined  bones,  by  the  fulphuric 
acid,  with  carbonate  of  foda,  taking  care  to  add 
an  excefs  ; the  folution  is  filtered  which  lets 
fall  the  carbonate,  and  a fmall  portion  of  the 
phofphate  of  lime.  The  fluid  is  then  evaporat- 
ed to  a flight  pellicle,  and  the  phofphate  of  foda 
cryftallizes  by  cooling.  It  may  alfo  be  obtain- 
ed in  cliemiftry  by  the  immediate  union  of  the 
phofphoric  acid  arifing  from  the  combuflion  of 
phofphorus,  and  foda  added  in  excefs.  1 , 0 
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D.  ABion  of  Calorie , 

5.  The  phofphate  of  foda  eafily  melts  by 
virtue  of  its  water  of  cryftallization  ; its  aque- 
ous fufion  is  foon  afterwards  accompanied  by 
ebullition  and  fwelling  up  from  the  water 
which  evaporates.  The  fait  then  becomes  dry, 
and  when  ignited  it  melts,  or  rather  vitrifies, 
and  by  cooling,  affords  a milk-white  glafs. 
Before  the  blow-pipe  upon  charcoal  after  fufion, 
it  dries,  and  then  melts  into  a globule  very 
tranfparent  when  hot,  but  which  becomes 
opaque  in  cooling,  affuming  alfo  a polyhedral 
form  at  its  furface,  at  the  moment  of  its  con- 
gelation. This  property  is  alfo  found  in  the 
metallic  phofphates,  particularly  that  of  lead. 
The  prefent  fait  is  neither  volatile  nor  decom- 
pofable  by  fire.  Its  firft  form  is  reftored  by  fo*> 
lution  and  cryftallization, 

«V 

. E,  ABion  of  the  Air . 

6.  When  expofed  to  the  air  it  efflorefees 
fpeedily,  becomes  covered  with  a white  pow- 
der which  does  not  penetrate  into  the  fait,  but 
preferves  the  interior  part  with  its  tranfparency 
and  form.  The  efflorefcence  is  limited  merely 
to  the  furface. 


F.  ABion 
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F.  ABion  of  Water. 

7.  The  phofphate  of  focla  is  very  foluble  in 
water,  requiring  only  four  parts  of  water  at  ten 
degrees,  to  diffolve  it.  Boiling  water  takes  up 
more  than  half  its  weight,  fo  that  it  cryflallizes 
very  well  and  readily,  by  the  cooling  of  its  fa» 
turated  folution,  provided,  as  we  have  already 
remarked,  that  there  is  a fmall  portion  of  dif* 
engaged  foda  in  the  fluid,  a precaution  which 
muff  always  be  taken  to  obtain  fine  cryftals. 


G.  D&compojition. 

8.  No  combuftible  matter  has  any  aélion  on 
this  fait;  fo  that  its  oxigen  cannot  be  feparated 
and  the  phofphorus  difengaged.  On  this  ac- 
count, its  nature  was  long  mifunderftood  by 
Margraff,  and  Haupt,  until  the  refearches  of 
Weflrumb.  It  was  not  imagined  that  a fait 
containing  phofphoric  acid,  could  afford  no 
phofphorus  when  heated  with  charcoal  This 
property  being  well  eftabiifhed,  and  the  fame 
phenomenon  well  verified  in  the  phofphate  of 
lime,  led  me  to  confider  it  as  conflicting  one  of 
the  principal  and  mofl  remarkable  charaélers  of 
this  genus  of  faits, 

9.  As  it  is  perfectly  unchangeable  by  the 
metals,  and  does  ' not  produce  any  change  in 
thefe  bodies,  it  has  no  other  effect  than  to 
keep  their  furface  in  all  its  purity,  brilliancy* 

and 
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and  metallic  fplendor  as  well  as  to  preferve  the 
caloric,  and  maintain  the  elevated  tempera* 
ture,  it  confequently  favours  their  alloy  and 
foldering. 

10.  It  unites  eafily  with  the  metallic  oxides, 
and  enters  with  them  into  coloured  vitrifica* 
tions,  which  may  even  ferve  to  diftinguifh  the 
charadters  of  thefe  oxides.  .Some  of  them  may 
even  be  capable  of  decomposing  it,  or,  at  lead, 
of  abforbing  part  of  its  acid,  and  confequently 
difengaging  part  of  its  bafe. 

1 1.  The  fulphuric,  nitric,  and  muriatic  acids, 
decompofe  it,  but  never  completely,  and  pafs  it 
to  the  hate  of  acid  phofphate  of  foda  ; confe- 
quently the  phofphoric  acid  .itfelf  adheres 
with  confiderable  ftrength  in  this  fait.  By 
fuch  acidulation,  it  becomes  more  foluble, 
more  difficult  to  cryftallize,  and  more  readily 
affumes  the  form  of  a mafs  compofed  of  final} 
foft  threads,  dudtile  and  brilliant,  which  con- 
fiderably  referable  the  acid  of  borax.  In  this 
ftate  it  was  that  Prouft  took  it  to  be  a particular 
and  new  fubftance,  and  Haupt  named  it  perlate 
fait,  and  that  Bergmann  conhdered  it  as  a new 
acid  which  he  denoted  by  the  fame  name  as 
Haupt,  while  Citizen  Guiton,  to  exprefs  its 
origin  which  was  then  fuppofed  to  be  exceffive 
in  urine,  named  it  the  ouretic  acid.  I have 
not  made  a diftindt  fpecies  of  this  acid  phof- 
phate of  foda,  in  order  not  too  greatly  to  mul- 
tiply the  number  of  faits,  and  becaufe  it  has  not 
the  fame  interefting  relation  to  the  progrefs  of 
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the  arts,  and  the  improvement  of  the  operation 
of  extracting  phofphorus  as  the  acidulous  phoft 
phate  of  lime.  For  the  fame  reafon  I have 
avoided  admitting  an  acid  phofphate  of  ftron- 
lian,  which  is  lefs  marked  and  diftinct  than  the 
prefen  t.  y 

12.  Silex,  alumine,  and  zircone,  and  even 
rnoft  of  the  earths,  are  capable  of  being  vitrified 
by  the  phofphate  of  foda,  which  enters  wholly 
into  tliefe  vitreous  compofitions.  There  are 
even  ftones  formed  by  the  mutual  combinations 
of  thefe  earths.  And,  on  this  account,  it  is, 
that  it  is  fo  frequently  and  fo  ufefully  applied 
in  mineralogical  and  lithological  elfays  by  the 
blow-pipe. 

13.  Barites,  ftrontian,  and  lime,  decompofe 
this  fait,  and  precipitate  its  folution  in  earthy 
phofphates,  leaving  the  foda  diiengaged  in  the 
fupernatant  fluids.  We  are  not  equally  furefcof 
its  decompofition  by  pot^afh,  and  it  feems,  as  I 
have  already  obferved  in  the  hiftory  of  the 
foregoing  fpecies,  that  it  affords  an  exception 
to  the  ftronger  attraction  in  general  of  pot-afh 
for  the  acids,  compared  with  that  of  foda.  But 
it  is  very  certain  that  a ftronger  attraction  for 
the  phofphoric  acid  exifts  in  ftrontian  and  in 
lime. 

14.  The  phofphate  of  foda  decompofes  the 
fulphates,  the  nitrates,  and  the  muriates  of  lime, 

. magnefia,  clay,  barites,  and  ftrontian,  by  virtue 
of  double  attradlion. 


13.  The 
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15.  The  proportion  of  component  parts  in 
this  fait  is  not  yet  known. 


H.  Ufes. 

1 6.  Since  çhemifts  have  afcertained  all  the 
properties  of  phofphate  of  foda  it  has  become 
of  great  utility. 

In  medicine,  it  is  ufed  as  a gentle  purgative, 
which  unites  to  this  property  the  advantage  of 
poifefling  a tafte  only  flightly  faline,  and  not  at 
all  difagreeable. 

It  has  been  propofed,  and  fuccefsfully  ufed  in 
■foldering  metals,  inftead  of  borax,  which  is 
much  fcarcer  and  more  expenfive.  In  mineral- 
ogy, it  is  confidered,  from  the  propofition  of 
Bergmann,  as  one  of  the  moil  ufeful  agents  for 
effays  of  a multitude  of  mineral  fubdances  by 
the  blow-pipe,  for  the  purpofe  of  didinguifh- 
ing  them  from  each  other. 

In  proportion  as  the  valuable  properties  of 
this  fait  ihall  be  intimately  examined,  its  ufes 
will  become  more  numerous,  and  it  will  then 
become  one  of  the  mod  important  preparations 
for  chemical  works  and  manufactories, 
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Species  VIL 
Phofphate  of  Ammonia . 

A,  Synonymy  ; Hijlory. 

1.  THE  phofphate  of  ammonia,  one  of  the 
firft  known  along  with  the  phofphate  of  foda, 
becaufe  they  are  found  together  in  human 
urine,  and  long  confounded  with  it  under  the 
common  name  of  fufible  fait,  native  fait  of  uriné, 
or  microcofmic  fait,  did  not  begin  to  be  diftin- 
guifhed  till  the  fucceffive  experiments  of  Schlof- 
fer,  Chaulnes,  Rouelle  the  younger  in  1770, 
1774,  and  1776,  and  more  particularly  the 
inquiries  of  thofe  modern  chemifts,  who  have 
added  to  the  fa<5fs  difcovered  by  the  former 
chemifts  refpecting  this  fait,  more  accurate  and 
precife  experiments  concerning  the  fame  fait  as 
formed  by  art.  Lavoifter  and  Citizen  Vauque- 
Jin  are  the  two  chemifts  who  have  particularly 
examined  the  phofphate  of  ammonia, 


B.  Phyf  cal  Properties  ; Natural  Hijlory, 

2.  The  ammoniacal  phofphate  cryftallizes  in 
four  Tided  regular  prifms,  terminating  in  pyra- 
mids with  four  equal  regular  faces,  and  fre- 
quently affords  fmall  needles  aggregated  againft 
each  other,  of  which  it  is  difficult  to  determine 
the  figure.  It  has  a fait,  ffiarp,  and  urinous  • 

tafte  : 
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tafle  : and  almoft  always  turns  the  fyrup  of  vio~ 
lets  green. 

3.  It  is  found  in  human  urine,  in  which  it 
becomes  even  more  abundant  by  putrefaction, 
it  alfo  ex  ills  in  many  other  animal  fluids,  par- 
ticularly in  the  blood,  the  ferum  of  the  inter' 
liai  cavities,  the  faliva,  tears,  &c. 


C.  Preparation. 

4.  Chemists  were  formerly  almoft  obftinate 
in  obtaining  it  from  the  fait  of  urine.  Many 
methods  were  fought  for  obtaining  it  pure,  and 
feparate  from  the  muriate  and  the  phofphate  of 
foda  which  conftantlv  accompany  it;  but  as  it 
has  been  fmee  afeertained  that  thefe  proceffes  are 
either  very  difficult,  or  erroneous,  the  preference 
is  at  prefent  given  to  artificially  preparing  it  by 
direct  combination  of  pure  phofphoric  acid  with 
ammonia.  The  folution  is  gently  evaporated, 
and,  at  a certain  degree  of  confidence,  the  fait 
is  obtained  in  regular  cryftals  by  cooling,  and 
tepofe. 


D,  A Elion  of  Caloric. 

5.  The  phofphate  of  ammonia,  expofed  to 
the  fire,  firft  melts  in  its  water  of  cryftallization, 
then  dries,  fwelisup,  and  foon  fufes  into  atranf- 
parent  glafs  which  is  acid.  Hence  it  has  been 
formerly  denominated  fufible  fait.  When  this 
experiment  is  made  in  a çlofe  veffel,  water  is 

collected 
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collected  containing  ammonia,  and  the  difeii-* 
gaged  phofphoric  acid  remains  in  the  retort. 

Hence  a ftrong  ammoniacal  fmell  is  perceive 
ed  when  this  fait  is  heated  in  open  velfels.  The 
phofphate  of  ammonia  is  the  molt  decompofable 
of  all  the  faits  of  this  genus,  which  depends  on 
the  lefs  adherence  of  its  principles,  the  great 
volatility  of  the  one,  and  the  extreme  fixity  of 
the  other.  When  heated  by  the  blow-pipe,  it 
foon  affords  after  boiling  up  and  drying,  a well 
fufed  vitreous  globule,  very  tranfparent  after 
cooling,  which  has  a very  four  tafte,  attracts 
the  moifture  of  the  air,  and  is  pure  phofphoric 
acid.  When  the  phofphate  of  ammonia  is  only 
in  part  decompofed  by  heat,  the  remaining  por- 
tion is  in  the  ftate  of  acid  phofphate  of  ammo- 
nia. 


E.  Adion  of  the  Air. 

6.  It  is  not  perceptibly  changed  by  the  con- 
tact of  the  air,  and  only  becomes  (lightly  humid 
when  the  air  is  in  a moift  ftate. 

F.  Ad  ion  of  Water . 

7.  About  four  parts  of  water  are  required 
to  diffolve  one  part  of  phofphate  of  ammonia 
at  the  temperature  of  ten  degrees.  Boiling  wa- 
ter diftolves  rather  more,  and  it  begins,  in  faét, 
to  eryftallize  by  cooling,  though  the  true  me- 
thod of  obtaining-  it  in  a very  regular  form,  is 

3 to 
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to  evaporate  its  folution  at  a gentle  and  flow* 
lieat,  or  that  of  the  atmofphere  in  the  fine  fuffi- 
nier  weather, 

G.  Decompojition. 

8.  Of  all  the  phofphorie  faits,  the  phofphate 
of  ammonia  is  the  only  one  which  appears  ca^ 
pable  of  being  decompofed  by  combuftible  bo- 
dies,  more  efpecially  carbon  ; fince  by  diddling 
it  with  charcoal,  phofphorus  is  eafily  and  abun- 
dantly obtained.  But  this  is  only  a deceptive 
appearance,  for  it  is  not  decompofable  as  a fa- 
turated  fait,  or  as  phofphate  of  ammonia,  but 
its  decompofition  is  effeéted  when  it  is  reduced 
to  the  ftate  of  phofphorie  acid  by  the  volatiliza^ 
tion  of  its  bafe.  And,  on  this  account  it  is, 
that  by  treating  an  extraét  of  urine  with  char- 
coal in  order  to  obtain  phofphorus  by  diftilla- 
tion,  chemifts  were  careful  to  recommend  the 
roafting,  or  calcination  of  the  mixture,  as  a 
previous  procefs,  in  order  to  difengagethe  water 
and  the  volatile  alkali  which  efcape,  and  to 
avoid  the  complication  of  thefe  products  with 
the  phofphorus  itfelf. 

9.  When  the  phofphate  of  ammonia  is  heated 
with  the  metallic  oxides,  thefe  bodies  become 
fufed  with  the  phofphorie  acid,  which  allumes 
a colour  in  proportion  as  the  volatile  alkali  is 
diffipated.  This  fait  does  not,  therefore,  enter 
totally  into  the  compofition  of  coloured  glades 

fabricated 
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fabricated  by  its  means,  and  its  acid  alone  is  tha 
flux  and  principal  ingredient. 

10.  The  fulphuric,  nitric,  and  muriatic  acids 
decompofe  the  phofphate  of  ammonia,  feize  its 
ammoniacal  bafe,  and  difengage  the  phofphoric 
acid.  The  phofphoric  acid  itfelf  adheres  with 
considerable  Strength  to  the  phofphate  of  am- 
monia, fo  as  to  caufe  it  to  pafs  to  the  hate  of 
acid,  but  I have  not  distinguished  this  acid  fait, 
particularly  in  this  place,  becaufe  it  is  not  yet 
Sufficiently  important  in  chemical  phenomena, 
and  I was  not  deSirous  of  multiplying  the  Species 
without  neceffity. 

1 1.  Barites,  ftrontian,  lime,  pot-afh,  and  foda, 
decompofe  in  the  cold,  and  by  Simple  contact, 
by  trituration,  or  mixture  of  their  Solutions,  the 
phoSphate  of  ammonia.  The  three  firft  form  an 
earthy,  infoluble  precipitate  of  phofphate. 
MagneSia  itfelf  decompofes  a portion  in  the 
cold,  and  constitutes  a triple  fait  with  that  por- 
tion which  it  does  not  decompofe.  By  heat,  this 
earth  unites  with  the  whole  of  the  phofphoric 
acid  of  the  fait,  and  renders  the  difengagement 
of  its  ammonia  more  eafy.  Silex,  alumine,  and 
zircone,  produce  the  fame  effect  by  the  affiftance 
of  caloric,  not  by  their  attra&ion  for  the  phof- 
phoric acid  which  is  much  weaker  than  that  of 
ammonia,  but  on  account  of  the  Separation  of 
this  lait,  and  its  fufion  fo  readily  into  the  gafe- 
ous  form  as  well  as  the  vitrification  which  thefe 

* bales  are  capable  of  undergoing  with  the  phof- 
phoric acid. 


12.  The 
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12.  The  phofphate  of  ammonia  decompofes* 
earthy  faits  in  the  fame  manner  as  the  phof- 
pliâtes  of  pot-afh  and  foda. 

13.  The  proportions  of  ammonia  and  phof- 
phoric  acid  are  yet  unknown,  as  well  as  that  of 
the  water  which  enters  into  its  compofition. 

H.  UJes . , 

14.  The  phofphate  of  ammonia  is  one  of  the 
belt  fluxes  which  can  be  ufed  not  only  for  ex- 
periments with  the  blow-pipe  in  which  at  pre- 
fent  it  is  much  ufed,  but  alfo  in  the  fabrication 
of  coloured  glafles,  and  artificial  precious  Hones* 
It  is  a phofphate  which  would  be  the  moft  ufe« 

4 ful  for  the  extraction  of  phofphorus,  and  would 
moft  fpeedily  afford  it  if  it  exifted  in  fufficient 
abundance  in  nature,  or  could  be  obtained  pure, 
and  with  fufficient  facility  from  the  fubftances 
which  contain  it.  It  has  not  yet  been  employ- 
ed in  medicine  though  it  promifes  to  be  a valu- 
able remedy  when  we  fhall  poffefs  more  methods 
of  determining  the  mode  of  aélion  of  medica^ 
ments. 

Species  VIIL 

Phofphate  of  Soda  and  of  Ammonia. 

1.  WE  might  fuppofe  that  this  fait,  which  is 
one  of  the  moft  early  known,  and  which  ought 

to 
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to  have  been  the  moft  accurately  and  carefully 
examined,  fmce  it  conftantly  exifts  in  human 
urine,  and  has  been  the  fubject  of  the  fucceffive 
labours  of  Margraff,  - Pott,  Haupt,  Schloffer, 
Rouelle  the  younger,  Chaulnes,  Prouft,  and 
Weftrumb.  Neverthelefs,  all  thefe  inquiries  and 
experiments,  having  been  made  at  periods  when' 
the  fcience  did  not  afford  exaét  means  of  fepa- 
rating  the  faits  from  each  other,  and  in  which 
it  was  not  yet  poffible  to  direét  any  very  inti- 
mate confideration  to  the  triple  faits,  Scarcely 
any  obfervations  were  made  on  this  compound, 
before  I piiblifhed  the  experiments  made  at  the 
Lyceum  in  1790. 

2.  Before  that  period  no  other  attempt  was 
made,  except  for  the  reparation  of  thefe  two  faits, 
for  which  purpofe  various  proceifes  were  given. 
By  repeating  thefe,  I was  convinced  that  they 
adhere  very  ftrongly  to  each  other,  and  that  they 
are  not  actually  feparated,  but  conftantly  remain 
united  after  their  pretended  purification.  It 
has  appeared  to  me,  that  when  one  of  the  two 
fpecies  is  obtained  feparate  from  the  other,  it  is 
only  in  the  cafe  when  it  exceeds  the  ftrongcft 
faturation  of  the  triple  faline  compound. 

3.  By  purifying  the  entire  fufible  fait  of 
urine,  that  is  to  fay,  the  triple  ammoniaco- 
phofphate  of  foda  which  is  obtained  by  evapo- 
ration from  the  firft  cryftallization,  I found  that 
the  quantity  of  phofphate  of  ammonia  dimi- 
ni flies  in  proportion  as  the  purification  advances; 
that  is  to  fay,  that  the  portions,  or  produdt  of 
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cryftals  obtained,  contain  the  lefs  of  this  laft  fait 
the  more  they  approach  to  the  end  of  the  ope- 
ration, fo  that  there  may  exift  triple  faits  of  the 
fame  nature  but  of  wholly  different  proportions 
of  phofphate  of  foda,  and  phofphate  of  am- 
monia. 

4.  Whatever  may  be  the  proportion  of  thefe 
two  compounds,  the  triple  phofphate  of  foda  and 
ammonia  efflorefces  in  the  air,  and  renders  the 
tincture  of  violets  green.  After  a long  expofure 
to  the  air,  it  paffes  entirely  to  the  ftate  of  acid 
phofpate  of  foda,  and  it  appears  that  the  am- 
monia of  the  ammoniacal  phofphate  is  diffi- 
pated,  as  was  formerly  announced  by  Rouelle 
the  younger,  and  Chaulncs,  who  obferved  that  a 
great  part  of  this  fait  is  always  loft  in  purifying 
it  by  fucceffive  folutions  and  cryftallizations 
by  means  of  hot  water. 

5.  The  different  varieties  of  triple  falts  ob- 
tained in  the  purification  of  the  entire  fufible 
fait  of  urine,  and  by  the  fucceffive  products  of 
cryftals  obtained,  always  afford  ammonia  by  the 
addition  of  lime.  When  diftilled  in  a retort, 
this  triple  fait  affords  water,  ammonia,  a fmall 
portion  of  ammoniacal  phofphate  which  comes 
over  with  the  water,  and  there  remains  only 
the  acidulous  phofphate  of  foda  in  the  refidue. 
One  hundred  parts  of  the  fuffble  fait  of  urine 
purified  by  a firft  folution  and  cryftallization, 
analyzed  by Teveral  precedes  united,  afforded 
me  for  refults, 

c Phofphoric 
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Phofphoric  acid  32 
Soda  - 24 

Ammonia  - 19 

Water  - 25 

This  fingular  fpecies  of  triple  fait  of  phofphate 
of  foda  and  ammonia,  prefen ts  an  object  of  im- 
portance for  chemical  refearch,  fmce  nature 
conffantly  offers  it  to  our  inquiries  in  urine,  and 
in  various  other  animal  liquors,  in  which,  no 
doubt,  it  performs  a remarkable  office, 

\ 

Species  IX» 

* ® 

Phofphate  of  Magnefd * 

À.  Synonymy  ; Hifory. 

THE  phofphate  of  magnefia  was  abfolutely 
unknown,  and  had  no  fynonymy  in  the  fcience 
before  Lavoilier  treated  of  it  in  1 777*  Since 
that  time  Citizen  Vauquelin  has  examined  this 
fait  very  particularly,  and  I have  myfelf  made 
fome  experiments  upon  it. 

B.  Phyfical  Properties » 

2,  This  fait  cryftallizes  in  hexahedral  prifms 
with  irregular  or  unequal  fides,  truncated 
obliquely  at  their  extremities.,  Frequently  it 
'has  the  pulverulent  form;  its  tafte  is  ffightly 
cool,  fweetifh,  but,  in  general,  very  weak. 

B b 2 3.  It 
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3.  It  is  not  vet  known  among  foffils.  I have 
found  it  abundantly  in  the  inteftinal  calculus  of 
the  horfe,  and  fince  in  fome  urinary  calculi  of 
the  human  fpecies.  In  both  thefe  genera  of 
calculi  it  is  indeed  in  the  hate  of  triple  fait  ; but 
the  human  urine  contains  it  in  a pure  ftate,  be- 
fore it  is  depofited  in  the  form  of  a concretion 
in  the  bladder.  This  fait  has  not  yet  been  met 
with  in  vegetables. 

C.  Preparation. 

4 . As  the  inteftinal  concretions  of  horfes,  or 
of  urinary  calculi  of  a pale  colour  in  man, 
which  contain  this  fait  abundantly,  were  con» 
ftderably  fcarce,  and  as  it  is  alfo  combined  with 
the  phofphate  of  ammonia,  from  which  it  is 
very  difficult  to  feparate  it  without  decom- 
pofing  thefe  phofphates,  the  phofphate  of  mag- 
nelia  is  prepared  by  immediately  diffolving  that 
earth  in  the  phofphoric  acid,  having  a fufticient 
quantity  of  water  to  diffolve  it,  and  cryftallizing 
by  careful  evaporation.  It  ufually  has  the 
form  of  very  long  comprefted  prifms. 

5.  I have  difcovered  and  defcribed  a more 
certain  method  of  obtaining  it  in  cryftals  of 
lèverai  centimeters  in  length,  and  fome  milli- 
meters in  thicknefs.  For  this  purpofe,  it  is 
necdfary  to  mix  equal  parts  of  the  folutions  of 
fulphate  of  magneiia  and  phofphate  of  foda. 
Nothing  remarkable  is  feen  at  the  inftant  of 
mixture,  but  fome  hours  afterwards  tranfparent 

and 
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and  irregular  cryftals  of  phofphate  of  magnefia 
are  formed  in  the  fluid  by  the  a6fion  of  the 
double  elective  attractions  between  the  two  faits 
mixed  ; fulphate  of  foda  remains  diffolved  in 
the  fluid. 

D.  Adion  of  Fire. 

6.  The  phofphate  of  magnefia  foon  lofes  its 
water  of  cryftallization  by  the  action  of  fire, 
and  is  reduced,  without  fufion,  into  a white 
powder  when  gently  heated.  At  a ftronger 
heat  it  melts  ealily,  afterwards  dries,  and  flows 
into  glafs.  By  the  blow-pipe,  it  is  obtained  in 
fufion  in  a gloify  globule,  when  it  remains  trans- 
parent after  cooling. 

E.  Ad  ion  of  Air. 

7.  The  phofphate  of  magnefia  eafily  lofes 
the  water  of  its  cryftals  by  expofure  to  the  air. 
It  falls  entirely  into  a white  powder,  and  is  one 
of  the  moft  eftlorefcent  faits  I know  of. 

F.  Adion  of  Water. 

8.  It  is  not  very  foluble  in  cold  water,  but 
requires  at  leaft  fifty  parts  to  diffolve  it.  It  is 
rather  more  foluble  in  boiling  water,  fo  that  it 
partly  cryftallizes  by  cooling. 


G.  Decompofition # 
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G.  Decompaction. 

*9-  No  combuftible  body  ads  on  the  phof- 
pliate  of  jnagnelia  in  the  way  of  decompoiition. 
Notwithftanding  the  ilmht  adherence  of  this 
bails  to  the  phoiphoric  acid,  it  is  incapable  of 
affording  phofphorus  with  charcoal, 

10.  The  fulphuric,  nitric,  and  muriatic  acids 
decompoie  it  by  feizing  the  magneiia,  and  ie- 
parating  the  phoiphoric  acid.  The  latter  does 
not  adhere  fo  ftrongly  as  to  many  of  the  pre- 
ceding phofpliates,  and  does  not  appear  to  ren- 
der it  much  more  foluble, 

11.  Barites,  liront ian,  lime,  pot-aih,  and  foda 
completely  decompoie  the  phofphate  of  mag- 
nefia,  and  feparate  the  earth.  Ammonia  does 
not  effedl  a decompoiition,  and  its  addition 
only  converts  this  fait  into  the  triple  ammo- 
niaco-magneiian  fait. 

] % It  has  little  adtion  upon  the  faits  before 
examined.  It  unites  directly  and  eatilv  to  the 
phofphate  of  ammonia  with  which  it  forms  a 
triple  fait. 

13.  The  proportions  of  its  conftituent.  parts 
are  not  yet  known, 

H.  U/es. 

14.  The  phofphate  of  magneiia  is  not  em- 
ployed in  any  ufeful  purpofe.  It  is  prepared 

4 only 
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only  in  chemical  laboratories  to  examine  its 
properties,  and  afcertain  its  characters. 


Species  X. 

A m m oniaco-MagncJian  Phofphcite* 

A.  Synonymy;  Hiflory. 

I.  ^TIIIS  fait  would  have  remained  unknown 
if  accident  had  not  prefented  it  to  me,  for  the 
firft  time,  a few  years  ago  in  a calculus  con- 
cretion of  the  colon  of  a liorfe.  This  very 

%/ 

voluminous  and  heavy  calculus  formed  of 
many  prifms,  grouped,  and  adhering  to  each 
other,  rounded  and  polifhed  on  its  furfaces, 
having  been  analyzed  in  my  laboratory,  I 
found,  it  to  be  a true  triple  fait,  compofed 
of  phofphoric  acid,  magnefia,  and  ammo- 
nia. My  difcovery  has  been  fmce  confirmed 
by  Citizen  Berthold  of  Colmar,  on  the  fame 
genus  of  concretions  of  the  horfe,  and  alfo  by 
the  examination  of  urinary  human  calculi,  in 
which  Citizen  Vauquelin  and  myfelf  have  fre- 
quently found  this  fait.  As  the  various  mater- 
nais which  form  this  calculus  are  found  at  firfib 
in  folution  in  the  urine,  it  is  evident,  that  this 
fait  exiits  in  animal  fluids.  It  is  not  known 
either  among  folds  or  vegetables. 


B.  Phyjical 
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B»  Phyjical  Properties» 

2.  It  is  without  taite,  has  a prifmatic  cryftal- 
line  form,  very  difficult  to  be  determined,  and  of 
confiderable  weight.  It  exifts  in  the  cavities 
of  animals,  in  the  form  of  concretions,  though 
it  fometimes  has  a cryftalline  form  in  calculi. 
It  often  has  the  lamellated,  fparry,  and  fcmi- 
tranfparent  hate. 


C.  Preparation . 

3.  It  may  be  diredlly  compofed  by  mixing 
a folution  of  phofphate  of  magnefia  with  a folu- 
tion  of  phofphate  of  ammonia,  the  two  faits 
ahnoft  immediately  quit  their  folution,  become 
precipitated,  and  are  thus  united  in  an  infoluble 
form.  The  inteftinal  calculi  of  the  horfe,  and  the 
white  cryftalline  urinary  calculi  in  the  human 
fpecies,  fave  the  trouble  of  preparing  it,  fince 
thefe  concretions  are  the  triple  fait  nearly  pure, 
If  neceffary,  it  is  purified  by  wafhing  the  pow- 
der  in  a finall  quantity  of  diftilled  water. 

D.  Attion  of  Caloric. 

4.  The  ammoniaco-magnefian  phofphate  is 
reduced  to  powder  by  a gentle  fire,  and  by  a 
ftronger  heat  it  emits  ammonia.  A fmall  quan- 
tity of  ammonia  may  be  obtained  from  it  by  dif- 
tillation.  When  heated  by  the  blow-pipe,  it  fii  ft 

emits 
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emits  water  and  ammonia,  and  then  becomes  fu- 
ie d into  a tranfparent  globule,  with  the  fame 
appearances  as  the  pure  phofphate  of  magnefia. 


E.  AH  ion  of  the  Air . 

5.  The  ammoniaco-magnefian  phofphate  is 
perfedlly  unalterable  in  the  air, 

F.  A Elion  of  Water « 

6.  It  is  very  fparingly  foluble  in  water,  fo 
that  by  its  union  with  the  phofphate  of  magne- 
fia, that  of  ammonia  lofes  the  very  evident  folu- 
bility  which  characterizes  it,  and,  at  the  fame 

time,  deprives  the  other  fait  of  its  folubility. 

« 

\ 

G.  Decompoftion . 

7.  By  diftilling  ammoniaco-magnefian  phoft 
phate  with  charcoal,  it  gives  out  a portion  of 
phofphorus  by  virtue  of  that  part  of  the  am- 
moniacal phofphate  which  it  contains.  The 
phofphate  of  magnefia  is  found  in  the  refid ue  : 
fo  that  if  many  inteftinal  calculi  of  the  horfe 
could  be  procured  they  would  be  among  the 
materials  from  which  the  great  eft  quantity  of 
phofphorus  might  be  obtained  at  the  leaft  ex- 
penfe.  For  it  would  be  only  neceflary  to  pul- 
verize them  after  walbing,  and  mix  them  with 
about  one-eighth  part  of  their  weight  of  char- 

CZ  coal, 
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coalj  in  order  to  obtain  the  portion  of  phof- 
phorus  contained  in  the  ammoniacal  phofphate. 
The  refldue  may  afterwards  be  treated  with  the 
fulphuric  acid,  in  order  to  obtain  phofphoric 
acid  by  cryftallizing  the  fulphate  of  foda,  and 
evaporating  the  fupernatant  liquor  into  a con- 
fluence of  an  extract,  and  afterwards  diftilling 
with  one-fourth  of  its  weight  of  charcoal, 

8.  The  fulphuric,  nitric,  and  muriatic  acids 
completely  decompofe  the  ammoniaco-magne- 
flan  phofphate,  and  feparate  all  the  phofphoric 
acid.  The  earthy  and  alkaline  bafes  decom- 
pofe it  in  an  inverfe  manner,  and  difengage  the 
ammonia  by  mere  trituration  fo  as  to  feparate 
the  magnefia.  It  does  not  act  in  any  known 
manner  upon  the  faits. 

g.  I have  found  that  the  ammoniaco-mag- 
neflan  phofphate  of  the  inteftinal  calculus  of 
the  horfe  contains  one  portion  of  phofphate  of 
magnefia,  another  part  of  phofphate  of  ammo- 
nia, and  one  part  of  water,  befldes  a fmall 
quantity  of  vegetable  or  animal  matters,  which 
may  on  this  occaflon  be  neglected.  The  pro- 
portion of  principles  in  the  human  urinary  cal- 
culi appears  to  vary.  The  magnefian  phofphate 
is  in  general  the  moft  abundant, 

H.  U/es. 

10.  The  ammoniaco-magnefian  phofphate  is 
not  applied  to  any  ufe,  and  is  not  even  pre- 
pared in  chemical  laboratories.  It  has  only 

been 
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been  preferved  and  lhown  to  the  curious  in  coL 
leétions  ; in  the  inteftinal  calculi  of  the  horfe, 
and  the  white  cryltalline  urinary  calculi  of  man, 
as  concretions  lingular  for  their  volume,  and 
their  form.  I do  not  know  that  they  have  yet 
been  applied  to  any  ufe,  Neverthelefs,  if  they 
were  abundant,  or  if  they  were  to  be  found  in 
other  circumftances  in  the  native  hate,  parti- 
cularly among-  fulfils,  and  perhaps  concealed 
under  the  name,  or,  as  I may  fay,  the  malk  of 
fome  ftône,  as  I fufpedi  it  does  exift,  and  will  be 
found, — it  might  become  a fource  from  which 
phofphorus  might  be  extracted  with  the  greateli 
eafe  and  abundance. 


3pecies  XL 
Phofphate  of  Glucinc . 

A.  Hijlory , 

1.  CITIZEN  Vauquelin  examined  this  com* 
bination,  and  defcribed  its  properties  among 
thofe  which  he  availed  himfelf  of  to  charac- 
terize glucine.  He  is  the  only  author  who  has 
fpoken  of  it,  as  well  as  of  the  various  faits  form* 
ed  by  this  balis. 


Jk  Phyfical 
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B.  Phyjical  Properties. 

% The  phofphate  of  glucine  has  the  form 
of  white  powder,  or  a mucilaginous  fubftance 
without  perceptible  tafte.  It  is  not  known 
whether  it  exifts  in  nature*  Hitherto  it  has  al- 
ways been  produced  by  art. 

C.  Preparation , 

S . Citizen  Vauquelin  obtained  it  by  pre- 
cipitating the  folutions  of  the  nitrate,  the  fill- 
phate,  and  the  muriate  of  glucine,  by  that  of 
phofphate  of  foda  without  excefs  of  bafe.  An 
abundant  principitate  of  a mucilaginous  ap- 
pearance was  immediately  formed.  It  may  alfo 
be  obtained  by  heating  the  nitrate  and  the  mu- 
riate of  glucine  with  the  vitreous  phofphoric 
acid,  or  by  combining  the  phofphoric  acid  di- 
rectly with  this  pure  earth.  ' 


D.  A Sion  of  Caloric . 

4,  The  phofphate  of  glucine  is  not  decom- 
pofable  by  fire.  It  is  fufible  by  a ftrong  heat. 
It  melts  before  the  blow-pipe  into  a tranfparent 
vitreous  globule,  which  preferves  its  tranfpa- 
rence  during  cooling. 


E.  A Sion 
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E.  A8ion  of  the  Air . 

5.  The  phofphate  of  glucine  appears  to  be 
unchangable  in  the  air.  It  neither  deliquefces 
nor  efflorefces. 


F.  AElion  of  Water . 

6.  This  fait  is  infufible  in  water,  unlefs  there 
be  an  excels  of  phofphoric  acid.  Whence  it 
thou  Id  feem  that  there  is  an  acid  phofphate  of 
glucine. 

G.  Decompojition  ; Proportion  of  Principles . 

7.  The  fulphuric  and  nitric  acids  decorn- 
pole  the  phofphate  of  glucine,  which  they  at 
hrft  completely  diffolve.  The  muriatic  acid 
alfo  decompofes  it,  but  more  difficultly  than  the 
two  former.  The  phofphoric  acid  unites  with 
it,  carries  it  to  the  hate  of  acidulé,  and  renders 
it  much  more  foluble  than  before. 

8.  All  the  alkalis,  and  all  the  earths,  if  we 
except  alumine,  zircone,  and  filex,  are  capable 
of  decompofmg  the  phofphate  of  glucine,  feiz- 
ing  its  acid,  and  feparating  its  bafe. 

H.  Ufa,  \ 

A 

g.  The  phofphate  of  glucine  has  not  yet 
been  applied  to  any  ufe,  neither  can  we  fuppofe 
that  it  is  likely  to  become  ufeful. 


Species 
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Species  XIE 
Phofphatc  of  Alumine. 

1.  PHOSPHATE  of  alumine  is  a fait  the 
leaf!  known  of  this  genus.  No  chemift  has  yet 
made  it  the  object  of  his  inquiries.  The  foN 
lowing  are  the  few  faéls  which  experiment  has 
prefen  ted’ to  me  refpefting  this  fait.  When  the 
phofphoric  acid  is  faturated  with  that  portion 
of  alumine  which  it  can  abforb,  it  affords  a 
white  pulverulent  infipid  mais,  unlefs  the  acid 
be  in  excels,  and  then  it  appears  to  form  an 
acidulous  fpecies  like  the  other  aluminous  faits. 
It  melts  by  the  blow-pipe  into  a tranfparent 
globule  without  undergoing  any  alteration. 
The  alkalis  and  the  alkaline  earths  decompofe 
it,  as  well  as  the  acids  which  have  been  before 
fpoken  of  under  the  genus,  and  other  fpecies 
of  phofphates.  It  has  not  yet  been  applied  to 
vile. 


Species  XIII. 

Phofphate  of  Zircon e. 

1.  THE  lhort  time  which  has  elapfed  fmce 
the  difcovery  of  zircone,  and  the  fcarcity  of 
this  earth,  have  not  yet  allowed  chemifts  to  ex- 
amine its  faline  combination  with  thé  phof- 

* . V 
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phoric  acid.  Nothing  more  is  known  refpecL 
ing  it  than  that  a union  between  thefe  two 
bodies,  and  confequently  a phofpate  of  zircone 
can  exift. 


Species  XIV. 

Phofphate  of  Sileæ . 

I PLACE  the  phofphate  of  filex  under  this 
genus  of  faits,  merely  to  denote  the  vitreous 
combination  which  chemifls  fo  frequently  make 
with  the  phofphoric  acid  and  filiceous  earth. 
This  glafs,  which  exifts  particularly  in  the  ar- 
tificial gems,  is  very  tranfparent,  very  hard, 
very  denfe,  very  infipid,  very  infoluble,  and  very 
fufible.  It  is  even  indecompofable  by  acids  and 
by  alkalis,  on  account  of  its  vitreous  hardnefs. 
The  latter  appear  to  unite  with  it  into  another 
fpecies  of  triple  fait  by  fufion  by  a ftrong  heat, 
and  they  do  not  appear  to  decompofe  it.  This 
chemical  compound  has  not  however  been  yet 
well  examined,  and  the  three  laft  phofphates 
ftill  conftitute  a fubjeét  of  ufeful  and  important 
refearch  for  chemifts. 
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Article  IX* 

Genus  VIII. 

Earthy  and  Alkaline  Phofphites . 

Section  I. 

Concerning  the  Generic  Characters  of  thefe 

Salts . 

1.  CHEMISTS  have  long  fmee  begun  the 
examination  of  alkaline  and  earthy  phofphites, 
without  fufpeéting  it  ; for  by  ufing  the  acid 
arifing  from  the  flow  combuftion  of  phofphorus, 
they  fuppofed  that  they  had  prepared  phofphates, 
though  they,  in  reality,  fabricated  with  this 
fpecies  of  acid,  the  faits  which  form  the  fubjedi 
of  this  article,  as  may  eafily  be  underftood  from 
the  difeoveries  of  modern  chemiftry.  On  this 
account  it  was,  that  in  his  Memoir  on  the  com- 
binations of  the  phofphoric  acid  arifing  from 
the  complete  combuftion  of  phofphorus,  La- 
voilier,  with  that  perfpicuous  ingenuity  which 
diftinguilhed  him,  obferved,  that  if  the  refults 
which  he  offered  ftiould  appear  different  from 
thofe  already  given  by  other  chemifts,  it  was 
becaufe  they  operated  with  an  acid  prepared 
very  differently  from  his;  and,  it  is  evident, 
that  he  alluded  to  the  acid  produced  by  the 

flow 


PHOSPHITES. 


385 


flow  combuftion  of  phofphorus  in  the  air,  the 
only  acid  which  had  been  examined  by  chemifts 
before  his  time  ; whereas,  his  experiments  rela- 
ted to  the  phofphoric  acid  and  the  phofphates  ; 
his  phofphorus  having  been  burned  by  nitric 
acid  or  oxigen  seas. 

2.  But.  though  feme  fcattered  facts  were 
known  refpeéting  the  properties  of  phofphites 
which  their  authors  imagined  to  be  true  phof- 
phoric faits,  no  chemift  had  undertaken  fubfe- 
quent  to  the  pofitive  knowledge  of  the  differ- 
ence between  the  phofphoric  and  the  phofpho- 
reous  acids,  a fyftematic  courfe  of  experiment 
on  tliefe  faits,  nor  compared  their  characters 
with  thofe  of  the  phofphates.  It  was  this  which 
engaged  me  to  undertake  with  Citizen  Vauque- 
lin,  a conneéled  feries  of  experiments  on  the 
phofphites,  of  which  no  author  had  yet  even 
made  an  outline  of  the  hiftory,  if  we  except 
the  laft  mentioned  chemift,  who  has  given  a 
notice  of  our  work  in  the  fifth  Cahier  of  the 
Polytechnic  School,  page  655.  I fliall,  there- 
fore, in  this  place,  deferibe  its  principal  pro- 
perties from  the  refaits  of  our  experiments. 

3.  It  is  evident,  from  what  has  been  here  ob- 
ferved,  that  the  phofphites  which  were  very  lit- 
tle known  before  our  experiments,  had  no  fy- 
nonyms  in  fcience,  and  that  we  are  often  em- 
bar raffed  on  reading  fuch  authors  as  have  fpoken 
of  the  combinations  of  acid  and  phofphorus,  to 
know  whether  they  treat  of  the  hiftory  of  the 
phofphates  or  the  phofphites,  fince  they  have 
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feklom  mentioned  the  fpecies  of  acid  they  em- 
ploy ed?  and  the  manner  in  which  they  obtained 
it. 

4.  In  the  firft  place  we  mull  recoliedt  that  the 
phofphoreous  acid  differs  from  the  phofphoric 
acid  in  the  lefs  proportion  of  oxigen,  or  greater 
proportion  of  phofphorus  ; it  is  formed  at  a lower 
temperature,  and  by  flow  eombuftion  ; that  it 
may  be  confidered  as  a folution  of  phofphorus 
in  the  phofphoric  acid,  though  it  cannot  be  pre- 
pared in  that  manner,  becaufe  the  caloric  which 
is  neceffaiy  to  attempt  this  folution  has  a greater 
attraction  for  the  phofphorus  than  this  laft  for 
the  phofphoric  acid.  And  on  account  of  this 
law  of  attradtion  it  is,  that  when  the  liquid 
phofphoreous  acid  is  heated  for  a time,  a white 
thick  luminous  vapour  is  feparated  in  the  dark, 
which  takes  fire  at  a certain  elevation  of  tem- 
perature, and  is,  in  fadf,  volatilized  phofpho- 
rus, which,  when  once  feparated  from  the  phof- 
phoreous acid,  leaves  it  in  the  hate  of  pure 
phofphoric  acid.  Thefe  chàradteriftic  proper- 
ties of  the  phofphoreous  acid  are  the  truelburce 
of  thofe  which  ferve  to  diftinguifh  atid  exhibit 
the  phofphites  ; for  it  is  well  proved,  that  the 
characters  of  the  genera  of  faits  are  drawn  as 
well  as  their  claffification  from  the  acids  which 
enter  into  their  compofition,  though  modified 
by  the  bales  with  which  they  are  united. 

5.  No  phofphite  has  hitherto  been  found  in 
nature  ; they  are  all  the  produdt  of  art  ; they 
are  prepared  by  diredtly  uniting  the  bafes  fome- 
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times  folid,  and  in  other  inftances  diffolved  in 
water  with  the  phofphoreous  acid,  then  evapo- 
rating their  folution  when  they  are  capable  of 
cryftallization,  or  by  wafhing  them  well  when 
they  are  infoluble.  Many  of  them  are  capable 
of  being  formed  by  double  elective  attraction 
upon  mixing  fome  folutions  of  the  phofphites 
with  the  folutions  of  nitric  or  muriatic  faits, 
the  bafes  of  which  are  intended  to  combine 
with  the  phofphoreous  acid  of  the  former. 

6.  Though  the  phofphites  have  fome  refenw 
blance  and  properties  common  with  the  phoff 
phates,  they  neverthelefs  exhibit  feveral  which 
are  very  different  and  truly  charaâeriftic.  Their 
form,  when  they  are  capable  of  affuming  a re- 
gular form,  is  always  different  from  that  of  phof- 
phates  of  the  fame  bafe.  Their  tafte  is  not  th^ 
fame  ; that  of  the  phofphites  is  always  fomewhat 
fetid,  acrid,  and  of  a garlic  flavour,  which  is 
not  found  in  the  phofphates. 

7.  All  the  phofphites  are  fufible.  They  all 
afford,  when  heated  in  clofed  vcffels,  a fmali 
proportion  of  phofphorus,  and  by  that  means 
pafs  to  the  ftate  of  fufed  phofphates,  which  are 
then  unalterable.  Before  the  blow-pipe  they  all 
melt  into  a partly  tranfparent,  or  opaque  glo- 
bule ; they  all  in  their  fufion,  even  upon  in- 
combuftiblc  matters,  fpread  and  emit  a phofpho- 
ric  light,  and  frequently  emit  a flame  accom- 
panied with  a ffrong  fmell  of  garlic  and  a 
thick  white  vapour  or  fume  which  is  not  ob- 
fervable  in  the  phofphates.  After  this  vitri- 

C c â fication 


388 


PHOSPHITES. 

fi cation  by  the  blow- pipe,  they  are  converted 
into  phofphates,  lefs  abundant  in  quantity  than 
the  phofphites  from  which  they  are  produced,  in 
the  fame  manner  as  happens  with  regard  to  thofe 
heated  in  clofed  veffels. 

8.  The  phofphi tes  undergo  no  alteration  from 
the  atmofpherie  oxigen,  and  do  not  abforb  it 
to  become  changed  into  phofphates,  as  the  ful- 
phites  are  changed  into  fulphates.  Their  habi- 
tudes are  different  in  the  different  fpecies  with 
regard  to  water,  which  they  either  take  from 
the  air,  or  give  out  by  expofure  to  that  fluid. 

9.  They  are  no  more  decompofed  than  the 
phofphates  by  combuftible  bodies.  We  mufl  not 
in  this  refpedt  confound  that  portion  of  phof- 
phorus  which  is  feparated  by  the  mere  abtion  of 
■caloric  with  that  which  combuftible  bodies  dif- 
en gage  from  the  free  phofphoric  acid.  There  is 
nothing  more  in  this  partial  dccompofrtion  un- 
dergone by  the  phofphites  when  heated  with 
combuftible  bodies,  than  what  happens  when 
they  are  heated  'alone.  This  muft  happen,  be- 
caufe  after  they  have  loft  this  portion  of  phof- 
phorus  they  become  phofphates. 

10.  Some  of  them  are  very  foluble  in  water, 
others  lefs  lb,  and  others  not  at  all.  Some  are 
more  foluble  in  hot  than  in  cold  water,  and 
cryftallize  by  cooling.  In  many  inftances  they 
reduce  the  metallic  oxides  by  mere  contact,  or 
by  heating  them  with  thefe  bodies.  Under  thefe 
circumftances  they  pals  at  the  fame  time  to  the 
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hate  of  pholphates  by  the  oxi gen  which  they 
take  from  thefe  oxides. 

1 1.  Phofphites  are  almoft  all  of  them  decom- 
pofable  by  the  acids  hitherto  known,  and  even 
by  fome  of  the  weakeft  of  thofe  which  are  found 
in  vegetables.  This  faCt  proves  that  the  phof- 
phoreous  acid  has  much  lefs  attraction  for  the 
bafes  than  the  phofphoric  acid.  This  laft  itfeif 
difengages  the  phofphoreous  acid,  but  much 
lefs  fenfibly  than  the  fulphuric  and  nitric  acids 
do,  with  regard  to  the  fulphites  and  nitrites; 
neither  do  they  produce  an  effervefcence  like 
thefe  acids.  There  are  feveral  phofphites  which 
the  phofphoreous  acid  renders  more  foluble,  to 
which  it  adheres,  and  which  it  converts  to  the 
ftate  of  acidulous  phofphites.  The  nitric  and 
oxigenated  muriatic  acids  convert  the  phof- 
phites into  phofphates,  more  abundant  in  quan- 
tity at  the  moment  of  their  union. 

A' 

12.  The  bafes  have  another  order  of  attrac- 
tion for  the  phofphoreous  acid  than  that  which 
they  have  for  the  phofphoric  acid  ; confequently 
the  phofphites  follow  other  laws  of  decompo- 
fition  than  the  phofphates.  Lime  and  magnefia 
are  here  fuperior  to  the  fixed  alkalis  by  their  at- 
traction, as  we  have  feen  with  regard  to  the  ful- 
phureous  acid,  and  barites  gives  place  to  lime, 

13.  In  general  they  decompofe  the  bther 
earthy  faits,  excepting  thofe  which  have  the 
fame  bafe  as  themfelves.  They  are  changed  into 
phofphates  by  the  aCtion  of  the  nitrates  and 
fuper-oxigenated  muriates,  with  which  they  de- 
tonate 
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tonate  by  . the  affiftance  of  heat.  The  fuper- 
oxigenated  muriate  of  pot-ath  burns  them  with 
flame,  and  detonates  with  them  by  mere  percuf- 
fion,  on  account  of  the  excefs  of  phofphorus 
which  they  contain. 

14.  They  often  reduce  to  the  metallic  ftate? 
or  bring  nearer  to  that  ftate,  the  metallic  oxides 
dilfolved  in  the  acids. 

15.  They  have  not  yet  been  applied  to  any 
ufe. 

Id.  I diftinguifh  eleven  fpecies  of  the  earthy 
and  alkaline  phofphites,  which  1 place  in  the 
following  order,  relative  to  the  order  of  the  at^ 
traélions  of  the  bafes  for  the  phofphoreous  acid, 

1.  Phofphite  of  lime, 

% Phofphite  of  barites, 

3.  Phofphite  of  ftrontian, 

4.  Phofphite  of  magnelia, 

5.  Phofphite  of  pot-afh. 

6.  Phofphite  of  foda. 

7.  Phofphite  of  ammonia, 

8.  Ammoniaco-magnefian  phofphite, 

9 . Phofphite  of  glucine. 

10.  Phofphite  of  alumine. 

11,  Phofphite  of  zircone, 
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Section  II. 

Concerning  the  Specific  Characters  of  the 
Earthy  and  Alkaline  Phofphites „ 

Species  I. 

Phofphite  of  Lime . 

A.  Synonymy  ; Hijl&ry . 

« 

1.  THE  phofphite  of  lime  has  hitherto  been 
unknown,  and  has  no  fynonymous  term  in  the 
language  of  fcience.  It  has  been  confounded 
with  calcareous  phofphate, 

B.  Phypcal  Properties* 

2.  It  has  the  form  of  white  infipid  powder 
. when  well  neutralized,  or  of  fmall  prifms  or 
needles  of  indeterminate  form,  when  it  con- 
tains an  excefs  of  acid.  Thefe  latter  cryftais 
are  fourilh  and  hard.  They  are  not  found 
native. 

C.  Preparation . 

♦ N 

3.  They  are  formed  by  the  direél  union  of 
lime  with  the  phofphoreous  acid.  It  falls  to  the 
bottom  of  the  folution  when  faturated.  An 
excefs  of  acid  re-dilfolves  it.  And  this  acid 

phofphite 
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phofphite  of  lime  is  cryftallized  by  evaporating 
its  folution, 

D.  ABion  of  Caloric, 

4.  The  phofphite  of  lime  affords  a fmall  por- 
tion of  phofphorus  when  heated,  at  the  fame 
time  that  it  emits  a luminous  phofphoric  va- 
pour,  and  becomes  phofphate.  Its  globule,  ob- 
tained by  the  blow-pipe,  is  tranfparent.  That 
of  the  acidulé  is  alfo  tranfparent,  and  is  more 
eafily  obtained  than  with  the  neutral  phofphite. 

E.  Attion  of  the  Air , 

5.  It  is  not  altered  by  the  aélioiî  of  the  air. 

F.  ABion  of  Water . 

. - / 

6.  Water  does  not  perceptibly  dilfolve  the 
neutral  phofphites.  The  acidulé  is  diffolved 
fparingly,  and  affords  its  cryftals  by  careful 
evaporation. 

G.  Decompoftion  ; Proportions, 

7.  To  the  charaéter  announced  under  the 
genus,  the  phofphite  of  lime  adds  that  of  be- 
ing indecompofable  by  all  the  bales  fufcep- 
tible  of  adhering  to  the  phofphoreous  acid,  and 
of  forming  an  acidulé  of  which  the  excefs  of  acid 

is 
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is  eafily  taken  away  by  the  earths  and  the  alka- 
lis. The  neutral  phofphite  of  lime  is  foluble 
even  in  acids  which  do  not  decompofe  it. 

8.  The  proportions  of  its  principles  are  : 

Lime  51 

Phofphoreous  acid  34 
Water  - 15  / 

H.  Vf  es. 

9, ^  The  phofphite  of  lime  is  of  no  ole* 


Species  IL 
Phofphite  of  Barites . 

* v . v - ' ' L - f r >.  , l 

A.  Synonymy  ; Hifiory. 

1.  THIS  fait,  being  hill  lefs  known  than  the 
preceding,  has  no  chemical  name. 


B.  Phy/ical  Properties , 

2.  It  is  a white  infipid  powder,  and  is  not 
found  native. 

G.  Preparation . 

f 

3 . It  is  compofed  directly  by  uniting  barites 
with  the  phofphoreous  acid,  or  by  precipitating 
any  of  the  foluble  phofphites,  excepting  that 

of 
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of  lime,  by  4he  folution  of  barites.  This  fé- 
cond procefs  is  preferable  to  the  former,  becaufe 
it  affords  a pure  fait,  whereas,  by  the  immedi- 
ate union  of  the  folid  bafe  and  the  acid,  we 
may  have  either  an  excefs  of  barites  or  an  acid- 
ulé. It  is  true,  that  we  may  avoid  the  former 
inconvenience  by  fimply  precipitating  a folu- 
tion  of  barites  with  the,  phofphoreous  acid. 
The  fait,  which  is  fparingly  foluble,  falls  down 
in  proportion  as  it  is  formed  ; too  much  of  acid 
renders  it  foluble. 

D.  AElion  of  Caloric . 

4.  The  phofphite  of  barites  melts  before  the 
blow-pipe  into  a globule,  wdiich  is  foon  fur- 
rounded  with  a light  fo  dazzling  as  to  offend 
the  fight.  The  glafs  it  affords  becomes  opaque 
white  by  cooling. 

« 

E.  Aftion  of  Air . 

5.  It  is  perfeétly  unalterable  in  the  air. 

f V . '■* 

F.  ABion  of  Water . 

)l  ? 

6.  Tho  ugh  the  phofphite  of  barites  is  of 
fparing  folubility,  it  is,  neverthelefs,  more  fo- 
luble than  that  of  lime.  It  becomes  much 
more  fo  by  the  addition  of  phofphoreous  acid, 
which  converts  it  into  an  acidulé. 

G.  Decompojîtion. 
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G.  Decompqfition  ; Proportions. 

\ ' , 

7.  Though  unalterable  by  combuftible  bo- 
dies, it  is  decompofed  by  a great  number  of 
acids  ; the  phofphoreous  acid  adheres  fufficient- 
ly  to  render  it  much  more  foluble,  and  to  give 
it  the  property  of  cryftallizing  in  fine  needled 
prifms  of  an  indeterminable  form.  This  acid- 
ulous phofphite  may  be  confidered  as  a variety 

of  the  phofphite  of  barites. 

8.  Among  the  bafes,  lime  alone  decompofes 

it  ; and  lime-water  poured  into  its  folution,  how- 
ever fmall  the  quantity  of  phofphite  of  barites 
may  Jbe  which  it  contains,  forms  a precipitate 
of  phofphate  of  lime  dill  lefs  foluble.  All  the 
other  alkaline  or  earthy  bales,  feize  the  excefs 
of  phofphoreous  acid  from  the  acidulous  phof- 
phites  of  barites,  and  caufe  it  to  pafs  to  the 
date  of  neutral  phofphite. 

9 . 100  parts  of  phofphite  of  barites  contain, 

according  to  comparative  refaits  of  the  different 
procédés  of  decompofition. 

Barites  51~ 

Phofphoreous  acid  41-f 
Water  7 


H.  Vfes. 

10.  The  phofphite  of  barites  in  the  neutral 
(late,  or  the  acidulous  date,  has  not  yet  been 
ufefuliy  employed. 
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Species  III. 

Phofpkite  of  Strontian. 

IT  is  in  confequence  of  the  attrapions  of 
ftrontian  for  the  acids,  which  are  found  to 
referable  fo  much  thofe  of  barites,  that  by  mere 
analogy  I arrange  the  phofphite  of  ftrontian  in 
this  place.  This  combination  has  not  yet  been 
examined,  and  all  which  we  yet  know  refpeft- 
Ing  it,  is  that  it  appears  to  referable  the  phol- 
phate  of  the  fame  bafe  by  its  pulverulence,  its 
Iniipidity*  and  its  infolubility. 


Species  IV. 

■i.  ' < 

■ | ...  . ..... 

Phofphite  of  Magnejîa. 

A.  Synonimy  ; Hiflory. 

1.  THE  phofphite  of  magnefia,  the  firft  of 
the  faits  of  this  bafe  which  in  its  genus  occu- 
pies  a place  before  the  alkalis,  has  been  con- 
founded  with  the  phofphate,  and  we  may  affirm 
that  it  has  not  yet  been  truly  named  or  de- 
fcribed  before  the  experiments  I have  pointed 
out  in  the  generic  hiftory  of  the  phofphites. 
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B«  Pkyfical  Properties . 

2.  This  fait,  which  has  no  perceptible  tafte, 
frequently  has  the  form  of  foft flakes,  and  fome- 
times  fmall  cryftals,  which  appear  to  be  tetrahe- 
drons, as  nearly  as  can  be  determined,  on  ac- 
count of  their  fmallnefs.  They  have  not  been 
found  in  nature. 


) C.  Preparation. 

3.  Though  the  phofphlte  of  magnefia  may 
be  prepared  by  the  immediate  union  of  the 
phofphoreous  acid  and  this  earth,  it  may  be 
obtained  more  pure  and  cryftallized,  by  a mix- 
ture of  the  folutions  of  the  phofphite  of  foda 
or  pot-afh  and  the  fulphite  of  magnefia.  By 
this  procefs  it  is  obtained  in  filky,  very  bril- 
liant, and  beautiful  tufts. 

D.  ABion  of  Calorie. 

4.  It  fwells  up  fuddenly,  and  flows  into  a 
glafs  before  the  blow-pipe.  It  emits  a phof- 
phoric  flame,  and  becomes  opaque  in  cooling. 

E.  ABion  of  the  Air. 

5.  In  the  air  it  eftlorefces,  and  its  fmall  tranf- 
parent  cryftals  become  covered  with  a white 
powder. 


F,  ABion 
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F.  A Bum  of  Water . 

6.  It  is  foluble  in  400  parts  of  water  at  ten 
degrees.  Boiling  water  does  not  diffolve  more 
than  cold.  When  its  folution  is  evaporated  at  a 
gentle  heat,  it  affords  a transparent  pellicle, 
and  afterwards  depofits  flakes  which  attach 
themfelves  to  the  fides  of  the  veffels;  towards 
the  ends  of  the  operation  tetrahedral  cryftals  are 
formed.  The  fait  thus  cryftallized  can  only 
be  obtained  by  this  method. 

G.  Decompoftion  ; Proportions . 

7.  Similar  to  the  other  phofphites  in  its 
property  of  being  decompofed  by  the  acids,  it 
differs  only  with  regard  to  the  aétion  of  the 

— i 

bafes  upon  it.  Lime  and  barites  decompofe  it, 
and  precipitate  the  magnefia  from  its  folution. 
The  pure  alkalis  produce  no  change.  When  it 
becomes  turbid  by  long  boiling  with  thefe  faits, 
the  effeéfc  is  owing  to  the  carbonic  acid  of  the 
atmofphere. 

8.  100  parts  of  this  fait  are  compofed  of  tht 
following  proportions  : 

Magnefia  20 

Phofphoreous.  acid  44 
Water  3 G 


Ht  Ufes* 
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H.  Ufa. 

9.  It  is  yet  of  no  ufe. 


Species  V. 

Phofphite  of  Pot-Ajh* 

A.  Synonymy;  Hi/lory. 

1.  THIS  fait  is,  of  all  the  phofphites,  the 
moft  frequently  prepared,  becaufe  the  combina- 
tion of  the  acids  with  this  alkali  was  the  moft 
familiar  ; but  it  has  been  confounded  with 
the  phofphate  of  pot-afti,  and  authors  have 
not  agreed  refpecling  the  difference  that  exifts 
between  them. 

B.  Pliyjical  Properties. 

% The  phofphite  of  pot-afh  cryftallizes  in 
right  prifms,  with  four  fides,  terminating  in  a 
bevel,  or  dihedral  fummit.  Its  tafte  is  fharp 
and  faline.  It  has  not  been  found  native. 


C.  Preparation. 

5.  It  is  prepared  by  diredt  combination  of 
the  phofphoreous  acid  with  pot-afh,  by  gra- 
dual evaporation,  in  which  manner  the  fquare 
prifms  laft  deferibed  are  obtained. 


P.  Aftion 
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I).  ABion  of  Caloric. 

4.  The  phofphite  of  pot-a£h  decrepitates, 
fwells  up  before  the  blow-pipe,  and  melts  with- 
out emitting  as  perceptible  a phofphoric  light 
as  the  other  phofphites.  By  this  treatment  it 
forms  a tranfparent  vitreous  globule,  which  be- 
comes opaque  by  cooling.  The  refidue  of  this 
heated  fait  always 'contains  a fmall  excefs  of 
pot-afh  which  appears  to  have  faturated  the 
phofphorus  which  exhaled» 

E.  AElion  of  the  Air. 

5.  It  is  fubjedt  to  little  alteration  in  the 
air  of  which  it  receives  only 
pofited. 

F.  ABion  of  Water. 

6.  It  is  very  foluble  in  water,  requiring  only 
three  parts  at  ten  degrees  to  difiolve  it,  and  lefs 
when  hot  ; accordingly  it  cryftallizes  by  cool* 
ing. 

G.  Decompofition;  Proportions » 

7-  Besides  what  has  been  obferved  in  the 
liiftory  of  the  genus,  the  peculiar  circumftances 
of  the  decompofition  of  the  phofphite  of  pot- 
afli  are,  that  it  is  precipitated  in  infbluble 

phofphites 


the  humidity  de- 


Phosphite  of  soda» 
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phofphites  by  lime,  barites,  ftrontian,  and  mag- 
ne fi  a. 

8.  The  following  proportions  are  found  by 
analyfis  of  100  parts  of  this  fait  : 


Pot-afh 

49+ 

Phofphoreous  acid 

39+ 

Water 

11 

H.  UfeSi 

9,  The  phofphite  of  pot-afh  is  not  yet  ap<* 
plied  to  ufe. 


Species  VL 
Phofphite  of  Soda . 

A*  Synonymy  ; Hijiory. 

1.  THIS  fait,  like  the  preceding,  has  been 
confounded  with  the  phofphate  of  foda,  and  has 
not  been  diftinguifhed  by  any  peculiar  name, 
though  it  differs  as  much  from  that  fait,  as  we 
fhall  fee,  as  the  phofphite  of  pot-afh  differs 
from  the  phofphate  of  the  fame  bafe. 


B.  Phyfcal  Properties* 

2.  The  phofphite  of  foda  fometimes  has  the 
form  of  prifms  with  four  irregular  fides;  fre- 
Vol.  Ill  D d quently 
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quently  it  prefen ts  only  elongated  rhomboids. 
On  other  occafions  it  has  the  form  of  feathers,  or 
fquare  plates,  imitating  the  leaves  of  compound 
plants  which  are  formed  by  the  union  of  a great 
quantity  of  final!  cubes.  Its  tafte  is  mild  and 
cool.  It  is  not  known  in  nature. 

C.  Preparation . 

3.  It  is  made  by  direct  combination  of  the 
phofphoreous  acid  with  foda,  and  properly  eva- 
porating the  folution  in  order  to  obtain  cryftals. 


D.  Aclion  of  Caloric. 

4 . When  expofed  to  the  blow-pipe  it  f^eedily 
hows,  boils  up  very  much,  emits  a beautiful 
phofphoric  flame,  and  melts  into  glafs,  which 
runs  over  the  fupport,  continuing  tranfparent 
while  fufed,  but  becoming  opaque  in  cooling. 
After  its  phofphorefcence  ibis  a phofphate. 

E.  A SI  ion  of  Air. 

5 . It  is  efflorefcent  by  the  contact  of  the  air, 
but  much  lefs  than  the  phofphate  of  foda. 


F. 

9 


A Sion  of  Water. 


6.  It  requires  but  two  parts  of  water  to  dif- 
folve  it  at  ten  degrees.  It  is  fcarcely  more 
, foluble 
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ioluble  in  hot  than  in  cold  water,  fo  that  it  cry- 
stallizes more  by  evaporation  than  by  cooling. 


G.  Decompofition . 

7.  One  of  the  fpecific  characters  of  this  fait 
Confits  in  its  eafy  decompofition  by  lime,  ba- 
rites, and  magnefa,  all  which  form  precipitates 
ot  phofphites  little  or  not  at  all  foluble. 

8.  It  decompofes  the  fulphates,  nitrates,  and 
muriates  of  lime,  barites,  ftrontian,  and  mag- 
nefa.  By  a like  decompofition  of  the  fulphate 
of  magnefa,  by  means  of  the  phofphite  of  foda, 
it  is  that  the  phofphite  of  magnefa  is  obtained 
in  cryftals,  as  we  have  before  remarked. 

9 100  parts  of  this  fait  contain 


Soda 

32f 

Phofphoreous  acid 

16-f 

W ater 

6 0 

H.  tl/es. 

10.  The  phofphite  of  foda  has  not  been  em- 
ployed in  any  ufeful  objeft.  It  is  probably 
purgative  like  the  phofphate  of  foda,  and  like 
that  fait  might  be  employed  in  foldering  if  it 
were  deprived  of  its  phofphorus. 


D d 2 


Species 
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Species  VIL 
phofphite  of  Ammonia . 

A.  Synonymy;  Hijlory . 

1.  THE  following  is  the  moft  remarkable 
and  moft  characterized  of  the  phofphites.  It  is 
that  which  has  prefented  to  Citizen  Vauquelin 
and  myfelf  the  moft  fingular  phenomena  in  its 
decompofition.  No  chemift  fpoke  of  it,  or  de- 
fcribed  its  properties  before  our  experiments, 
fo  that  it  had  no  peculiar  name,  though  it  has 
doubtlefs  been  frequently  compofed  in  the  labo- 
ratories of  chemiftry,  where,  in  faCt,  it  has  al- 
ways been  confounded  with  the  phofphate  of 
ammonia. 


B.  Phyfical  Properties. 

% The  phofphite  of  ammonia  has  a (harp, 
very  ftrong  tafte.  It  often  cryftallizes  in  trans- 
parent very  long  and  (lender  needles,  of  which 
it  is  difficult  to  ascertain  the  form  ; but  foine- 
times  it  is  feen  in  four-fided  prifms,  terminat- 
ing in  pyramids,  with  four  faces  ; a form  very 
common  in  the  combinations  of  the  acid  of 
phofphoms  with  bafes.  It  is  not  known 
among  the  productions  of  nature. 


C.  Préparation, 
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C.  Preparation , 

3.  It  is  prepared  by  direél  union  of  the  phol- 
phoreous  acid  with  ammonia,  or  with  the  car- 
bonate  of  ammonia.  Its  folution  mud  be  eva- 
porated  very  gently,  in  order  that  the  volatile 

bale  may  not  be  didipated,  and  crydals  may  be 

*• 

obtained. 

D,  Ad  ion  of  Caloric . . 

4.  The  mod  intereding  and  mod  didin6Hve 
property  of  the  phofphite  of  ammonia  is  the 
action  of  caloric  upon  it.  When  it  is  diddled 
in  a retort  it  becomes  decompofed  ; the  ammo- 
nia is  partly  volatilized  in  the  liquid  date,  partly 
in  the  date  of  gas  which  holds  phofphorus 
in  folution,  but  without  fpontaneoudy  taking 
fire  in  the  air.  This  gas  affords  a phofpho- 
ric  light  when  it  is  mixed  with  oxigen  gas. 
There  remains  in  the  retort  after  the  decompo- 
fition  of  the  phofphite  of  ammonia,  vitreous 
phofphoric  acid. 

5.  If  the  phofphite  of  ammonia  be  heated 
with  the  blow-pipe  upon  charcoal,  it  boils  and 
fwells  up  by  the  water  of  its  cryftallization 
which  efcapes  in  abundance  ; a beautiful  phof- 
phoric light  fpreads  over  its  whole  furface  ; and 
loon  afterwards  from  the  middle  of  the  fait 
which  begins  to  be  vitrified,  bubbles  of  gas 
burft  forth  with  crackling,  which  burn  in  the 
air  with  a lively  flame,  forming  in  the  atmo- 

fphere 

\ 
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fphere  rings  of  white  vapour  of  phofphoric 
acid  ; after  this  beautiful  appearance  pure  vi- 
treous phofphoric  acid  remains  in  the  charcoal. 

6.  When  this  fait  is  heated  in  the  dofe  of 
three  or  four  decigrartis  (from  five  to  feven 
grains)  in  a fmall  glafs  bubble  or  retort,  of 
which  the  tube  is  plunged  beneath  an  inverted 
glafs  filled  with  mercury,  the  fait  becomes  fufed 
and  fwells  up,  affording  bubbles  of  phofphora- 
ted  hidrogen  gas,  which  takes  fire  fpontaneoufly 
in  the  air,  and  forms  the  white  crown  which 
is  charadleriftic  of  its  combuftion,  and  it 
does  not  differ  from  that  which  is  obtained  by 
treating  phofphorus  with  lime  or  foda,  except 
in  its  mixture  with  ammoniacal  gas.  The  red— 
due  of  this  experiment  is  pure  phofphoric  acid. 

7.  The  caufe  of  thefe  phenomena,  fo  differ- 
ent from  what  takes  place  in  the  treatment  of 
the  other  phofphites  by  fire,  depends  entirely  on 
the  volatility  of  the  ammonia,  and  its  flight 
adherence  to  the  phofphoreous  acid  from  which 
the  caloric  difengages  it.  This  alkali  rifes  in 
vapour  at  the  fame  time  as  the  phofphorus  and 
water  of  the  ammoniacal  fulphite.  Thefe  three 
bodies  re-a6t  upon  each  other  ; the  phofphorus, 
affifted  by  the  ammonia,  decompofes  the  water, 
unites  partly  with  its  oxigen,  and  partly  with  its 
hidrogen  ; and  the  lafl  combination  produces 
the  fpontaneoufly  inflammable  gas  with  which 
this  interefting  experiment  is  accompanied.  The 
phofphite  of  ammonia  is  formed  in  the  air, 
which  by  its  condenfation  affords  the  curious 

fpedtacle 
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fpectacle  of  thofe  crowns  or  rings  fucceeding 
the  inflammation  of  each  bubble,  and  which 
are  more  diAindt  and  ftill  more  denfe  than  thofe 
which  appear  in  the  deflagration  of  Ample  phof- 
phorated  hidrogen  gas,  becaufe  they  are  pro- 
duced  by  the  phofphate  of  ammonia  which  is 
more  condenfable  than  the  phofphoric  acid  af- 
forded by  the  combuftion  of  Ample  pholpho- 
rated  hidrogen. 

E.  A Elion  of  the  Air . 

8.  The  phofphite  of  ammonia  is  fligh-tly  de- 
iiquefcent,  and  foftens  or  moiftens  in  the  air 
without  running  or  becoming  liquid. 

F.  A Elion  of  Water . 

£).  Its  folubility  in  water  is  fo  great  that 
it  requires  only  two  parts  of  that  liquid,  at  ten 
degrees,  to  diffolve  it.  Its  folution  alfo  in- 
creates  with  the  temperature,  fo  that  it  cryftal- 
lizes  by  cooling.  When  it  is  evaporated  the 
fait  is  fubject  to  rife  in  the  folid  form  on  the 
fide  of  the  evaporating  veffels,  or  to  vegetate, 
as  it  is  commonly  called  in  the  hiftory  of  cryf- 
tallization. 

G,  Decompoftion ; Proportions. 

10.  The  phofphite  of  ammonia,  befides  the 
property  it  poffeffes  of  affording  phofphorus 

when 
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when  heated  with  charcoal,  and  of  being  de- 
compofed  by  the  acid,  has  alfo  the  fpecific  cha- 
racter of  being  decompofable  by  lime,  barites, 
ftrontian,  pot-alh,  and  foda,  which  difengage 
the  ammonia  and  feize  its  acid,  Magneha  de« 
compofes  it  only  in  part,  and  forms  with  the  un- 
decompofed  part  a triple  phofphite,  which  will 
be  concifely  noticed  under  the  following  fpe- 
cies.  It  alfo  unites  immediately  with  the  phos- 
phite of  magnefia,  which  carries  it  to  the  fame 
ftate  of  a triple  fait. 

11.  The  three  component  parts  of  this  fait 
are  in  the  following  proportions  : 

Ammonia  51 

Phofphoreous  acid  26 
Water  28 

H.  Ufes. 

\ 

12.  The  phofphite  of  ammonia  has  not  yet 
been  employed,  and  is  hitherto  merely  an  ob~ 
je<5t  of  curiofity. 


Species  VIII. 

Ammoniaco-magnejian  Phofphite . 

THE  properties  of  this  triple  fait  have  yet . 
been  fcarcely  attended  to  ; but  like  all  the  other 
ammoniaco-magnefian  hilts  it  is  known  to  exift. 
It  is  prepared  either  by  decompofing  in  part  the 

3 phofphite 
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phofphite  of  ammonia  by  magnefia,  or  by  mix- 
ing the  folution  of  the  two  phofphites  together. 
.The  tiiple  phofphite  falls  down  ipeedily  enough 
it  this  folution  be  concentrated  ; it  is  fparingly 
toluble,  cryftallizable,  and  prefen ts,  in  part,  the 
properties  of  each  of  the  two  faits  which  com- 
pofe  it.  It  is  not  completely  decompofed  but 
by  the  ftrong  acids,  lime,  barites,  and  ftrontiam 


Species  IX. 

Phofphite  of  Glacine. 

THE  combination  of  the  phofphoric  acid  with 
glue i ne  has  not  yet  been  examined  ; but  as  this 
combination  muft  exift  from  the  known  affini- 
ties of  this  earth  with  the  acids,  it  is  neceffary 
to  reckon  tins  fait  as  a fpecies  among  thofe  of 
the  prefen t genus.  It  is  poffible  the  order  of  its 
attrapions  may  be  different  from  that  which  I 
here  give  from  analogy.  Experiment  muft  de- 
cide its  place  more  accurately  hereafter. 


Species  X. 

Phofphite  of  Alumine . 

A.  Synonymy;  Hiflory. 

i.  NO  chemift  lias  yet  fpoken  of  this,  fait, 
and  it  has  icceived  no  other  name  than  is  af- 

%ned 
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figned  to  it  by  the  methodical  nomenclature. 
Its  properties  are  yet  imperfectly  known. 

B.  Phyjzcal  Properties. 

2.  It  has  a very  evident  ftyptic  tafte.  It  does 
not  allume  the  cryftalline  form,  but  merely  the 
thick  and  vifcid  form  and  confiftence  of  a 
foftened  gum,  which  palfes  from  the  liquid 
hate  to  the  folid  by  drying  in  the  air.  It  is 
not  found  native. 

C.  Preparation . 

3.  It  is  formed  in  the  direél  way  by  combin- 
ing the  phofphoreous  acid  with  alumine,  and 
evaporating  the  folution  until  the  required  corn 
filtence  is  produced. 

D.  A Bion  of  Caloric, 

**  4 

4.  It  fwells  up  in  the  lire  lefs  than  alum  ; 
emits  phofphorus  or  phofphoric  light  ; does  not 
affume  the  vitreous  form  as  well  as  the  phof- 
phates,  but  prefer ves  the  lightnefs  and  .confider- 
able  volume  which  it  acquired  during  its  in- 
flammation. 

E.  A&ion  of  the  Air. 

5.  It  does  not  attract  the  moifture  of  the  air, 

F.  A&ion 
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F.  ABion  of  Water . 

6.  It  is  very  eafily  foluble  in  water,  but  can» 
not  be  made  to  cryftallize. 

G.  Decompofition. 

7.  All  the  earthy  and  alkaline  bafes  decom» 
pofe  the  phofphite  of  ammonia,  and  precipitate 
the  earth  from  its  folution.  The  proportion  of 
its  principles  is  not  known. 

.8.  It  is  of  no  ufe. 


Species  XL 
Phofphite  of  Zircone. 

THIS  fait,  the  exiftence  of  which  we  know 
to  be  poffible,  has  not  yet  been  examined  by 
any  chemift,  on  account  of  the  fcarcity  and 
dearnefs  of  zircone. 


Article 
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Article  X, 

A , Genus  IX. 

* 

Earthy  and  Alkaline  Finales , 

Section  L 

Concerning  the  Generic  Characters  of  thefh 

Salts. 

1.  THE  fiuates,  or  combinations  of  the  fluoric 
acid,  with  the  earthy  and  alkaline  bafes,  were 
not  difeovered  before  177b.  Scheele  was  the 
firil  who  deferibed  them  in  the  Memoirs  of  the 
Academy  of  Stockholm  in  that  year  : and  a 
few  others  have  treated  of  them  fince.  Some 
chemifts  have  denied  their  exiftence,  and  en- 
deavoured to  fiiow'that  they  are  muriates.  But 
Scheele  himlelf  has  replied  ^to  the  objections 
which  were  made,  and  proved  that  thofe  who 
confounded  them  with  muriates  were  guilty  of 
a grofs  error.  Thofe  chemifts  who  have  re- 
peated the  experiments  of  the  celebrated  Swe- 
dish philofopher,  found  them  to  be  perfectly 
exact,  and  confirmed  them.  Thefe  faits  v/ere 
not  defignated  by  any  peculiar  name  before  the 
publication  of  the  methodical  nomenclature. 

2.  The  number  of  fiuates  found  in  the  na- 
tive ftate  are  few.  Mold  of  the  fpecics  of  this 
genus  are  artificially  prepared  with  the  fluoric 

acid, 
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acid,  obtained  from  the  fluate  of  lime,  a fait 
moll  abundantly  diffufed.  This  acid  is  united 
to  different  bafes.  The  pure  fiuates  are  obtain- 
ed by  applying  the  bafe  to  this  acid  in  a ftate  of 
purity.  Chemifts  frequently  prepare  them  in 
the  form  of  triple  combinations,  as  I ihall  fhow 
in  the  enumeration  and  examination  of  the 
fpecies.  When  they  are  cryftallizable  they  ob- 
tain a regular  form,  which,  in  general,  is  an 
indication  of  their  purity.  But  it  is  frequently 
neceffary  to  prefer ve  them  in  the  liquid  ftate,  or 
to  dry  them  in  the  form  of  powder  when  they 
are  not  cryftallizable. 

3.  Their  phyfical  properties  not  being  con- 
fiant, nor  fufceptible  of  characterizing  the  genus 
of  thefe  faits,  we  muft  announce  them  in  the 
hiftory  of  the  fpecies.  In  general,  fueh  of  thefe 
faits  as  are  fapid  have  a faline,  lliarp,  flightly- 
bitter,  and  not  difagreeable  tafte. 

4.  Several  among  them  appear  to  be  penetra- 
ble by  light,  fo  as  afterwards  to  emit  it  in  the 
dark  ; by  the  ftrong  adlion  of  caloric  they  de- 
crepitate, thine  with  a phofphoric  light,  and 
melt  at  the  fame  time  that  they  allume  the  vi- 
treous  character.  None  of  them  are  decompo- 
fable  by  the  mere  ahiion  of  heat  ; their  phof- 
phorefcence  and  fufibility  are  very  different 
from  thofe  of  the  phofphates  and  phofphites. 

5.  They  undergo  no  alteration  from  ox  men 

v CD 

or  azote;  they  neither  abforb  nor  modify  them 
in  any  refpect.  Some  fpecies  abforb  humidity 
- by  expofure  to  the  air. 


6*.  The 
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6.  The  eombuftible  bodies  caufe  no  change 
in  the  fluates,  and  we  have  feen  that  the  fame  is 
the  cafe  with  the  fluoric  acid,  Thefe  bodies 
have  even  fo  flight  an.  adtion  upon  the  fluates,  that 
when  they  are  fometimes  ufed  as  fluxes  of  ores 
they  leave  the  metals  in  all  their  purity  and  in» 
tegrity. 

7.  Several  fluates  are  foluble,  others  are  info» 
luble.  They  often  combine  with  the  metallic 
oxides,  melt  with  them,  and  become  coloured 
by  their  combination  fo  as  to  imitate  the  pre- 
ci ous  ftones, 

8.  Among  the  acids  there  are  only  the  ful« 
phuric,  the  nitric,  and  the  muriatic  acids,  which 
decompofe  the  fluates  in  the  cold,  and  difen- 
gage  the  fluoric  acid.  It  is  even  by  this  d if- 
engagement,  and  by  the  fluoric  gas,  fo  eaflly 
known  by  its  fmeil  and  its  adtion  upon  fdex  and 
glafs,  that  we  can  with  facility  and  certainty  af- 
certain  the  fluates.  This  gas  truly  conflitutes 
their  generic  character.  The  phofphoric  acid 
decompofes  them  by  the  affiltance  of  heat, 
and  difen  gages  the  fluoric  acid.  The  boracic 
acid  a 61s  in  a lufficiently  evident  manner  on 
thefe  faits  by  the  affiltance  of  an  elevated  tern» 
perature.  The  fluoric  acid  often  renders  thofe 
fluates  foluble  which  alone  did  not  polfefs  that 
property. 

9-  Silex  a6ts  in  a remarkable  manner  on  mod 
of  the  fluates  ; it  melts  with  them  by  heat,  and 
enters  into  a vitreous  combination.  It  fre- 
quently enters  into  combination  with  them  in 

the 
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the  humid  way,  fo  as  to  form  triple  filiceous 
faits.  It  is  the  only  genus  which  prefents  this 
very  remarkable  character,  and  is  indebted  to 
its  acid  for  this  property.  It  is  fo  evident,  that 
when  the  folutions  of  the  fluates  are  evapora- 
ble  in  glafs  velfels,  they  feize  the  filex  and  form 
triple  faits. 

10.  Barites,  ftrontian,  and  magnefia,  hold, 
next  to  lime,  their  fucceffive  rank  in  the  order 
of  their  attraction  for  the  fluoric  acid,  and  de- 
termine the  mutual  arrangement  of  the  fpecies 
in  this  genus.  Lime  decoinpofes  them  all  ; 
many  of  thefe  bafes  unite  together  with  the 
fluoric  acid,  and  conftitute  triple  faits  in  a con- 
flderable  number,  as  we  fliall  obferve. 

11.  The  fluates  have  different  actions  on  the 
other  neutral  faits,  though  thefe  actions  have 
not  been  obferved  with  fuflicient  preciflon. 

12.  The  fluates  are  not  yet  of  any  ufe  if  we 
except  that  of  lime.  There  is  no  doubt  but 
when  they  fliall  have  been  more  ftridtly  attended 
to,  difeoveries  will  be  made  of  various  ufeful 
properties,  and  that  they  will  be  employed  in 
the  arts  where  their  application  has  not  yet  been 
fufpedted. 

13.  I admit  fifteen  fpecies  of  earthy  and  al- 
kaline fluates,  which  I arrange  in  the  following 
order,  on  account  of  the  force  of  attraction  of 
thefe  bafes  for  the  fluoric  acid, 

1.  Fluate  of  lime, 

2.  Fluate  of  barites. 


5.  Fluate  of  ftrontian. 


4.  Fluate 


416  EARTHY  AND  ALKALINE  f LUAÏES, 

4.  Fluate  of  magnefia. 

5.  Fluate  of  pot-afh. 

6.  Fluate  of  filiceous  pot- afin 

7.  Fluate  of  foda. 

8.  Fluate  of  filiceous  foda, 

9.  Fluate  of  ammonia. 

10.  Ammoniaco-magnefian  fluate. 

1 1.  Ammoniaco-filiceous  fluate. 

12.  Fluate  of  glucine. 

1 3.  Fluate  of  alumine. 

14.  Fluate  of  zircone. 

15.  Fluate  of'fdex. 

14.  Molt  of  thefe  fpecies  being  unknown,  1 
fliall  only  follow  the  eight  divifions  which  I 
have  hitherto  adopted  in  the  particular  hiftory 
of  faits,  with  regard  to  the  fir  ft  and  moll  im- 
portant among  them.  The  few  notions  which 
we  have  hitherto  acquired  refpeéting  the  four- 
teen others,  will  require  onty  a very  fhort  de- 
tail refpecting  each  of  them  ; following,  never» 
thelefs,  in  the  correfponding  numbers,  thole 
properties  which  relate  to  the  eight  divifions 
when  known.  This  enumeration  of  fifteen  fpe- 
cies of  fluates  really  exifting,  depends  upon  the 
greater  number  of  triple  faits,  or  faits  with  two 
bales,  contained  in  this  genus. 
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Section  II. 

Concerning  the  fpecific  Characters  of  the  Earthy 

and  Alkaline  Finales* 

Species  I. 

Concerning  Fluate  of  Lime, 

\ A.  Synonymy  ; Hi/iory. 

1.  THE  fluate  of  lime,  which  has  long  been 
confidered  as  a hone  by  mineralogifts,  was  de- 
nominated fluot  fpar,  phofphoric  fpar,  cubic 
fpar,  fparry  fluor,  on  account  of  its  lamellated 
texture,  its  fufibility,  its  phofphorefcence,  and 
its  cubic  form.  It  was  for  a long  time  un- 
known that  this  fait  is  a combination  of  a pe- 
ciiliar  acid  with  calcareous  earth.  We  are  in- 
debted to  Scheele  for  a knowledge  of  its  inti- 
mate nature* 

B.  Phyfical  Properties  ; Natural  Hi/iory. 

2.  This  fait  exifts  abundantly  in  nature;  it 
is  one  of  thofe  foffils  which  is  moft  frequently 
found  in  veins,  in  mafles,  or  in  cryftals.  Its 
lpecifc  gravity  is  3,150.  It  has  no  tafte,  is 
tranfparent,  or  femi-tranfparent  ; varies  much 
in  its  colour,  being  often  found  green,  vio- 
let, yellow,  red,  and  blue.  The  two  hrft 
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varieties  ave  the  moft  common.  Their  colour 
is  owing  to  iron,  and  fometimes  alfo  to  manga» 
ncfe.  The  moft  tranfparent  fpar  is  the  pureft, 
and  ought  to  be  chofen  for  experiments. 

3.  Its  form  is  frequently  regular  in  a perfect 
cube.  It  was  upon  this  fait  that  the  celebrated 
cryftallographer  Haiiy,  made  his  firft  observa- 
tions on  the  primitive  forms  of  cryftals,  and  the 
variations  which  the  determinate  diminutions 


of  their  particles  in  their  fucceftive  aggregation 
produce,  in  the  lèverai  figures  prelented  by  thefe 
cryftals.  It  was  from  the  accidental  frabture 
of  a fine  cube  of  the  fluate  of  lime  which  pre- 
fen  ted  to  him  an  appearance  of  an  obtahedron 
and  the  feparation  of  laminæ,  in  the  direction  of 
the  cube,  that  this  fkilful  mineralogift  was  in- 
debted for  the  firft  notion  of  the  ingenious  (lift 


febtion  of  cryftals,  and  the  extrabtion  of  their 
primitive  nucleus  ; and  this  fait  is  the  primi- 
tive fource  of  fo  many  important  varieties  dift 


covered  fince  this  Hi  it  obfervation  by  my  iliuft 
trions  countryman,  as  well  as  the  origin  of  the 
beautiful  theory  of  crystallization  which  he 
has  eftabl iflied  by  experiment,  and  by  calcula- 
tion. We  muft  therefore  contemplate  in  this 


fall,  the  foundation  of  one  of  the  moft  beauti- 
ful monuments  which  has  been  erebted  in  our 
time,  refpebting  the  hiftory  of  the  minerals.  * 
4.  The  cube  of  the  fluate  of  native  lime  is 


frequently  as  it  were  truncated  on  one  or  more 
of  its  angles.  From  the  regular  cube,  cither 
by  the  fucceftive  diftebtion  of  its  angles,  by 

truncatures, 
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tmcatures,  and  the  removal  of  triangular  la- 
mina^ a perfect  octahedron  is  obtained,  which 
is  the  primitive  form  of  the  fait,  or  its  nu- 
cleus, and  is  itfelf  compofed  of  fmall  tetrahe- 
drons, which  appear  to  be  the  figure  of  its  con- 
ftituent  particles. 

5.  OCtahedral  cryftals  of  fluate  of  lime  are 
fometimes  found  ; and  thefe  are  by  Citizen 
Haiiy  denominated  primitive  fluate  of  lime* 
The  varieties  of  form  which  nature  prefents, 
and  which  cryftalotomy  fhows  in  this  fait,  are 
reducible  to  the  following,  after  the  labours  of 
the  accurate  and  indefatigable  obferver  lait- 
mentioned. 

Primitive  form.  Regular  octahedron.  In- 
tegrant particle.  Regular  tetrahedron. 

Varieties* 

1.  Primitive  fluate  of  lime. 

9.  Cubic  fluate  of  lime* 

3.  Cubo-oCtahedral  fluate  of  lime:  a cube  of 
which  the  fix  folid  angles  are  intercepted  by 
facets,  parallel  to  thofe  of  the  primitive  oCta- 
hedron. 

4.  Cube  of  decahedral  fluate  of  lime.  The 
cube,  of  which  the  twelve  edges  are  intercepted 
by  facets,  which  united  fo  as  to  interfect  each 
other,  by  difguifing  the  cube,  produce  a dode- 
cahedron with  rhombic  faces. 

16*.  The  fluate  of  lime  is  alfo  found  m ir- 
regular malles  ; in  dépolirions  ; in  mixtures  with 

Ee  â various 
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various  (tones  ; and  even  in  powder,  as  it  ïs- 
mixed  with  the  native  phofphate  of  lime  in  th© 
earth  of  Marmarofch,  in  Hungary. 

C.  Preparation. 

,When  the  native  fluate  of  lime  is  chofen 
clear  and  tranfparent  white,  it  is  perfectly  pure, 
and  may  be  ufed  for  every  poflible  experiment 
without  further  preparation  : the  fmall  quan- 
tity of  (ilex  which  it  often  contains,  alters  it 
very  little.  That  which  is  coloured  green  or 
violet,  contains  iron  or  manganefe,  and  prefents 
in  chemical  eifays  fome  properties  which  are 
owing  to  thefe  metals. 

Very  pure  fluate  of  lime  is  made  artificially, 
which  poifeffes  all  the  properties  of  the  natural 
fluate  by  uniting  the  fluoric  acid  with  lime- 
water.  The  fait  falls  down  in  powder  at  the 
bottom  of  the  fluid,  and  muft  then  be  waffled 
with  much  water,  and  dried. 

D.  Ad  ion  of  Caloric  4 

0.  The  fluate  of  lime  decrepitates  by  a ftfong 
heat  : it  foon  acquires  the  property  of  (liming  in 
the  adtion  of  heat,  which  deprives  it  of  none 
of  its  weight.  This  phofphorefcence  takes  place 
in  water  and  in  acids,  as  well  as  in  the  air,  and 
it  allb  fflines  in  a vacuum  though  it  fooncr  be- 
comes Weakened,  When  the  fluate  of  lime  has 

been 
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been  thus  rendered  profphorefcent  by  the  adtion 
of  fire,  and  it  has  loft  this  property  by  time,  it 
can  no  longer  refume  it  by  a new  calcination. 
It  appears  therefore  that  this  phofphoric  pro- 
perty muft  be  caufed  by  a volatile  principle  ; 
but  that  it  is  of  fo  fmall  weight,  and  in  fo 
little  abundance,  that  its  weight  and  nature 
have  not  yet  been  determined.  After  having 
loft  this  property,  the  fluate  of  lime  cannot  re- 
cover it,  either  by  expofure  to  the  fun,  or  by 
calcination  with  charcoal.  When  it  is  thrown, 
in  powder,  on  a red-hot  iron  or  brick,  each 
particle  emits  a light,  of  a flight  blue  or  violet- 
colour,  without  emitting  any  perceptible  fmell, 
or  lofing  any  other  of  its  properties  but  its 
phofphorefcence. 

10.  The  fluate  of  lime  urged  by  heat,  after 
its  decrepitation  and  phofphorefcence,  melts 
and  flows  into  a iranfparent  glafs.  By  this 
property  it  is  that  it  is  fome times  ufed  as  a flux, 
and  on  this  account  was  denominated  fluor,  or 
fufible  fpar.  It  does  not  change  either  its  weight 
or  its  nature  by  this  fufion,  but  ltill  prefen ts 
all  its  charadieriftic  properties  after  fuch  treat- 
ment. 

11.  Artificial  fluate  of  lime  abfolutely  pof- 
feffes  the  fame  characters  as  the  native.  Schecle 
has  even  remarked  that  it  is  more  phofphor- 
efcent. 


Ç.  Action 
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E.  A filon  of  the  Air . 

12.  The  adlion  of  the  air  is  entirely  inef- 
fectual upon  the  fluate  of  lime.  By  long  ex- 
polure  to  the  contact  of  the  atmofphere  it  lofes 
its  brilliant  polifh  ; but  this  flight  alteration  of 
form  is  owing  to  the  mechanical  aétion  of  the 
meteors,  and  is  attended  with  no  change  in  its 
intimate  compofition. 

« 

F.  Aclion  of  Water. 

13.  Native  or  artificial  fluate  of  lime  is 
equally  infoluble  in  water  : neverthelefs  every 
fact  fhows  that  nature  diffolves  this  fait,  and 
cryftallizes  it  by  an  aqueous  folution.  We  are 
yet  abfolutely  unacquainted  with  its  procefs, 
unlefs  we  are  to  fuppofe  that  it  is  produced  by 
^n  excefs  pf  fluoric  acid. 

G.  Decompofition . 

14.  T h e decompofition  of  the  fluate  of  lime  is 
effeéted  for  the  purpofeof  obtaining  its  acid,  and 
Allowing  its  bafe  only  by  means  of  other  acids. 
Though  the  fulphuric,  the  nitric,  and  the  mu- 
riatic acids  may  alike  be  ufed  in  this  operation, 
tlie  fir  ft  is  preferred,  oil  account  of  its  cheapnefs, 
and  alio  becaufe  it  adis  more  readily  and  com- 
pletely in  the  decompofition. 
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15.  Concentrated  fulpliuric  acid  difen gages 
the  fluoric  acid  in  the  form  of  gas  without  heat, 
and  with  effervefcence.  This  gas  in  proportion 
as  its  difengagement  is  favored  by  caloric,  re- 
acts upon  glafs  velfels,  of  which  it  defir  oys  the 
polifli,  and  corrodes  and  perforates  them  fo  as 
even  to  penetrate  them  entirely  through.  This 
diftillation  is  confequently  one  of  the  moft  dif- 
ficult operations  of  chemifiry.  No  velfel,  no 
lute  refxfts  it,  and  the  fluoric  acid  cannot  be 
obtained  like  the  other  acids.  This  circum- 
ftance  has  prevented  it  from  being  examined  lo 
much  as  it  would  other  wife  have  been  done, 
and  has  impeded  the  ftudy  of  its  combinations. 
Retorts  and  refervoirs  of  lead  have  been  pro- 
pofed,  in  order  to  obtain  the  fluoric  acid  pure, 
and  to  avoid  the  definition  of  the  apparatus 
and  glofs  of  t he  acid.  The  flu  ate  of  lime  in  a 
ftate  of  great  purity  containing  no  filex,  being 
taken  for  the  diftillation  by  the  latter  procefs, 
affords  fluoric  acid  which  does  not  depofit  fdex 
on  the  moiftened  tides  of  the  velfels. 

lb.  No  earthy  or  alkaline  bale  decompofes 
or  alters  the  fluate  of  lime.  The  alkalis  only 
when  faturated  with  carbonic  acid  feparate  its 
principle  by  double  attraction.  Silex  enters 
into  fufion  with  it  at  an  elevated  temperature. 

17.  The  action  of  fluate  of  lime  on  the  g reate  ft 
number  of  faits  hitherto  defer! bed  is  not  known.  > 
Scheele  announces,  however,  that  by  heating  it 
with  twice  its  weight  of  fulphate  of  ammonia 
a fmall  quantity  of  ammonia  is  obtained  with 
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fluate  of  ammonia,  which  is  fublimed,  and  Sul- 
phate of  lime  which  remains  at  the  bottom  of 
the  velfels.  The  proportions  of  the  component 
parts  of  this  fait  have  not  yet  been  afcertained, 

II . Uses » 

18.  Besides  the  nies  of  fluate  of  lime  in  che- 
miftrÿ  to  take  off  the  polifh  of  g*lafs,  to  engrave 
on  this  fubftance,  and  to  obtain  the  fluoric  acid, 
this  fait  is  often  ufed  to  make  veflels,  cups,  py- 
ramids, and  objeéts  of  fculpture.  It  is  alfo 
ufed  as  a flux  in  the  treatment  of  feme  ores, 
and  for  the  fufion  of  various  hones. 


Species  IL 
Fluate  of  Barites . 

1.  FLUORIC  acid  takes  barites  from  the 

■ ^ 

nitric  and  muriatic  acids  ; it  forms  with  this 
acid  a fait  of  confiderable  folubility  which  the 
fulphuric  acid  decompofes  with  effervefcence, 
and  which  is  precipitated  by  lime  water.  We 
are  not  acquainted  either  with  the  preparations 
or  the  other  properties  of  this  fait,  which  has 
not  been  examined  by  chemifts. 


Species 
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Species  IIL 
Fluate  of  Strontian. 

I.  FROM  the  analogy  of  ftrontian  with 
barites,  and  the  manner  in  which  it  ufually 
follows  it,  in  the  faline  combinations  wherein 
the  earths  predominate  over  th®  alkalis,  I have 
here  placed  the  fluate  of  ftrontian,  to  which, 
neverthelefs,  chemifts  have  yet  paid  no  attend 
tion,  fo  as  to  indicate  its  principles,  tafte,  form, 
folubility,  See. 


Species  IV, 

Fluate  of  Magnefia . 

1.  SCIIEELE  Amply  obferves,  refpe&ing  this 
faline  combination,  that  Magnefia  is  foluble  in 
the  fluoric  acid,  with  which  it  foon  falls  down, 
and  forms  a gelatinous  matter. 

2.  Rergmann  has  given  fome  additional  ob- 
fervation  refpefting  the  fluate  of  magnefia. 
According  to  him,  great  part  of  this  fait  is  de- 
poflted  in  proportion  as  the  fatùration  of  the 
acid  bv  the  earth  approaches.  The  folution 
neverthelefs  affords,  by  fpontaneous  evaporation, 
a kind  of  tranfparent  froth,  which  climbs  up 

the 
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the  Tides  of  the  veffel,  and  exhibits  fome  long 
cryftalline  fibres.  Cryftals  of  an  hexagonal 
prifmatic  form,  terminating  in  a pyramid,  little 
elevated,  and  compofed  of  three  rhombs,  are 
alfo  obtained  at  the  bottom  of  the  veffel 

3.  This  fait  according  to  the  latter  chemift, 
undergoes  no  alteration  by  the  moft  violent 
heat.  No  acid  decompofes  it  in  the  humid 
way. 

4.  I fufpect,  as  well  by  the  various  forms  as 
by  the  other  properties  here  announced  by 
Bergmann  that  he  treated  a triple  fait,  in  which 
filex,  corroded  from  the  glafs  by  the  action  of 
the  fluoric  fait  was  particularly  concerned. 
The  Angular  facts,  defcribed  by  this  illuftrious 
chemift,  deferve  undoubtedly  to  be  verified, 
and  the  fluate  of  magnefia  fliould  be  carefully 
ftudied. 


Species  V* 

Fluate  of  Pot-AJh. 

* -* 

1.  SCHEELE  and  Bergmann  are  the  two 
firft,  and  almoft  the  only  chemifts  who  have 
defcribed  fome  of  the  properties  of  the  fluate 
of  pot-afh,  and  proved  that  this  fait  poffeffes 
properties  which  diftinguifh  it  from  all  others, 
and  are  alone  fufficient  to  juftify  the  confider- 
ation  of  its  acid  as  a peculiar  and  diftinct 
fubftance. 

2,  Wild} 
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2.  When  the  fluoric  acicl  is  fa  titrated  with 
pot-afh,  it  forms  a gelatinous  mafs,  that  never 
affords  cryflals,  and  the  tafte  of  which  is  a 
little  acrid  and  faltifli.  On  evaporating  it  to 
drynefs,  it  afterwards  attracts  the  moifture  of 
the  air.  If  it  be  ftrongl-y  heated  in  a crucible, 
it  melts  without  effervefeence;  it  is  then  cauf- 
tic;  it  attracts  moifture,  and  adts  like  the  li- 
quor of  flints.  It  is  probable,  that  in  this  ex- 
periment the  crucible  was  adted  upon  by  a little 
uncombined  pot-afh. 

3.  The  fluate  of  pot-afh  is  very  foluble  in 
water;  it  retains  fo  much  among  its  particles, 
that  it  is  almoft  always  foft,  and  fwells  up  as  it 
melts. 

4.  The  folution  of  fluate  of  pot-afh,  is  de- 
compofed  by  lime-water,  folution  of  barites,  and 
magnefia  ; and  pure  pot-afh  remains  in  the  fu- 
pernatant  liquor.  The  fame  folution  of  this 
fait  precipitates  the  muriate  of  lime,  and  ful- 
phate  of  rnagnefia. 

5.  The  fulphuric  and  nitric  acids  decompofe 
it,  as  they  do  all  the  fpecies  of  fluates. 

b.  Its  proportions  are  not  yet  known;  and  no 
ufe  has  hitherto  been  made  of  it. 


Specie* 
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Species  VI, 

Siliceous  Fluate  of  Pot-AJb. . 

1.  I DISTINGUISH  this  fait  as  a fpecies 
well  charàéterized,  becaufe  it  is  in  faft  that  which 
is  produced,  whether  with  the  fluoric  acid  ob- 
tained in  glafs  veflels,  and  faturated  with  fllex 
we  unite  pot-afh,  which  feparates  only  a por- 
tion of  this  earth,— or  whether  we  leave  to  hand, 
heat  in  veflels  of  a flmilar  kind,  a very  pure 
folution  of  fluate  of  pot-afh,  made  with  the 
acid  obtained  in  metallic  veflels.  It  was  ob- 
tained by  Scheele  on  calcining*  his  fait  in  a 
crucible,  no  doubt  after  having  prepared  it 
ill  veflels  of  glafs.  This  triple  combination, 
yet  little  known,  merits  the  attention  and  in- 
veftigation  of  chemifls,  as  do  all  the  following, 
which  likewife  have  been  little  examined.  The 
prefent  ftate  of  the  fcience  with  refpeét  to  them 
allows  me  merely  to  mention  them, 


Species  VIL 
Fluate  of  Soda . 

1.  IT  is  aftonifliing  that  Scheele,  fo  accurate 
and  able  an  obferver  as  he  was,  fliould  have  com 
tented  himfelf  with  faying  that  the  fluoric  acid 

afforded 
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perfedfly  the  fame  produfts  with  foda,  as  with 
pot-afh.  The  chemifts  who  continued  to  ex- 
amine this  combination  after  him,  while  they 
found  in  it  fome  analogous  properties,  faw  like- 
wife  very  remarkable  and  characterise  dif- 
ferences. 

2.  Fluate  of  foda,  made  with  pure  acid  deftL 
tute  of  filex,  well  faturated,  and  its  folution 
evaporated  to  a flight  pellicle,  affords  final!  cu- 
bic and  parallelogrammic  cryftals  of  a tail# 
fomewhat  bitter  and  ftyptic.  Thefe  cryftals 
decrepitate  on  burning  coals,  then  melt,  and 
yield  with  the  blow-pipe  femi-tranfparent  glo- 
bules, without  lofing  their* acid. 

3.  It  is  not  deliquefcent  in  the  air,  diffolves 
with  difficulty  in  water  on  account  of  its  denfi- 
ty,  and  cryftallizes,  as  before,  by  flow  eva- 
poration. 

4.  The  acids  in  a concentrated  ftate  difen- 
gage  its  fluoric  acid  with  effervefcence.  Lime- 
water,  barites,  and  magnefia  decompofe  it,  and 
precipitate  earthy  fluates  from  its  folution.  The 
foda  is  found  pure  in  the  fupernatant  liquor. 

5.  We  know  not  the  proportion  of  its  prin- 
ciples ; and  it  is  yet  employed  for  no  ufe. 

6.  It  has  been  erroneoufly  compared  with  the 
muriate  of  foda,  and  fuppofed  to  be  the  fame 
fait  ; but  it  differs  in  fo  many  refpeâs,  that  it  is 
impoffible  to  confound  it  with  that  muriate. 


Species 
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Species  VIIL 
Siliceous  Fluate  of  Soda, 

i.  WITH  the  fluate  of  foda  the  fame  effect 
happens  as  with  that  of  pot-alh,  and  probably 
with  all  the  other  fpecies  of  this  genus.  It  may 
exifi  in  the  fate  of  a filiceous  triple  fait,  whe- 
ther it  be  prepared  with  the  acid  holding  this 
earth  in  folution,  or  the  folution  of  it  be  eva- 
porated, or  left  to  ftand  in  glafs  veffels.  The 
fluoric  acid  has  fo  great  a difpofition  to  diffolve 
flex,  that,  though  faturated  with  foda,  or  any 
other  bafe,  as  far  as  appears,  it  dilfolves  this  earth 
alfo  wherever  it  meets  with  it.  It  is  probably  in 
this  ftate  of  double  faturation  by  lime  and  filex, 
that  it  is  met  with  in  nature,  and  that  fluor  fpar 
ought  to  be  confidered,  That  it  is  frequently 
in  this  ftate  that  chemifs  obtain  the  fluate 
of  foda,  is  at  leaf  certain.  'Indeed  it  may  be 
prelum  ed,  that  they  have  hitherto  only  obtained 
the  filiceous  fluate  of  foda.  On  heating  it 
firongly,  the  refiduum  is  filicatcd  foda;  and  it 
was  this,  no  doubt,  which  led  Scheele  to  affirm, 
that  the  combination  of  fluoric  acid  with  foda, 
has  the  fame  habitudes  as  its  combination  with 
pot-alh.  Thefe  Angular  modifications,  in  order 
to  be  thoroughly  known,  demand  refearchës, 
which  no  chemift  has  yet  undertaken,  * 


Species 
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Species  IX» 

Fluate  of  Ammonia . 

1.  THE  fluate  of  ammonia  is  not  yet  known  ; 
for,  it  is  evident,  that  what  Scheele  fpeaks  of 
was  mixed  with  A certain  quantity  of  fllex, 
and  confequently  was  in  that  ftate  of  triple  fait, 
which  I fli all  rank  as  the  «next  fpecies  but  one. 
From  the  refults  of  that  able  chemift’s  experi- 
ments, however,  we  may  derive  fome  properties, 
which,  independent  of  the  ftate  of  ammoniaco- 
fjliceous  fluate,  may  ferve  colleétively  to  cha- 
racterize the  pure  fluate  of  ammonia* 

2.  It  appears,  that  the  ammoniacal  fluate, 
feparated  by  evaporation  from,  the  greater  part 
of  the  fllex  which  it  contains  in  fuch  abun~ 
dance,  cryftallizes  in  fmall  needles,  or  final! 
prifms,  of  a pungent  tafte,  much  refembling 
that  of  the  fulphate  of  ammonia. 

3.  When  heated,  this  fait  vields  ammonia, 
and  fublimes  into  an  acid  fluate.  It  decom- 
poles  the  nitrate  and  muriate  of  lime,  and  alfo 
the  fulphate  of  magnefia. 

4.  Notwithftanding  the  feparation  of  fllex 
here  mentioned,  the  fait  is  Hill  in  part  flliceous  ; 
iince,  after  Scheele  had  employed  it  for  preci- 
pitating the  nitric  folution  of  fllver,  he  ftill  ob- 
tained a quartzofe  circle  on  the  coal,  when  he 
heated  this  precipitate  with  the  blow-pipe. 

5.  Thus 
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5.  Thus  we  are  not  yet  acquainted  with  the 
true  fluate  of  ammonia. 


Species  X. 

A mmoniaco-Mi agncfuin  Fluate. 

1.  THERE  exifts  an  ainmoniaco-magne^ 
fian  fluate  : for  the  folutions  of  the  two  flu*^ 
afces,  of  which  it  isTormed,  precipitate  toge- 
ther, and  yield  a cryftallized  fait,  as  I have 
afcertained.  Rut  none  of  thé  properties  of 
this  triple  fait  have  been  inveftigated  ; and  I 
only  mention  it  here,  by  giving  it  a place  among 
the  fpecies  of  fluates^  to  announce  its  exiftence* 
and  to  fliow  the  conftancy  of  thefe  ammoniaco- 
magnefian  faits  in  all  the  genera,  in  order  to 
induce  chemifls  to  ftudy  it. 


Species  XL 

Amynoniaco-Siliceous  Fluate. 

1.  THIS  fpecies  of  triple  fait  is  that,  which  is 
always  obtained  on  combining  fluoric  acid  dis- 
tilled in  glafs  veffels,  with  ammonia,  though  the 
latter  fubftance  precipitates  part  of  the  filex 
on  uniting  with  it,  A further  portion  is  pre- 
cipitated, when  it  is  heated  in  order  to  evapo- 
rate it  : yet  the  ammoniacal  fluate,  obtained  by 

evaporation* 
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evaporation,  {till  exhibits  traces  of  filex.  There 
is  a fmgular  attra&ion,  therefore,  between  the 
fluoric  acid  and  this  earth,  fmce  it  retains  fome 
portion  of  the  earth  though  it  be  furcharged 
■with  ammonia,  and  fmce  it  has,  befides,  fuch  a 
flrong  difpofition  to  form  filiceous  triple  faits* 
much  lefs  known  than  they  well  deferve. 


Species  Xlt 

\ 

Fluate  of  G lu  cine, 

CITIZEN  Vauquelin  has  not  fpoken  of 
the  combination  of  fluoric  acid  with  glucine; 
fo  that  I can  only  announce  its  exiftence,  and 
reckon  this  fait  among  the  fpecies  of  the  genus 
on  which  I am  now  treating.  It  is  from  ana- 
logy  alone,  like  wife,  that  I place  this  fpecies 
between  the  ammoniacal  fluates,  and  the  alu- 
minous fluate.  Poffibly  further  inveftigation 
may  difcover  another  rank  for  it,  as  the  order 
or  affinity  of  magnefia,  here  placed  before  the 
fixed  alkalis  and  ammonia,  feems  to  indicate* 


Species  XIIL 
Fluate  of  Alumine . 

SCHEELE  has  faid  nothing  more  of  this 
combination,  than  that  the  fluoric  acid  yields 
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with  alumine  a weak  folution,  which  cannot  be 
eryftallized,  and  affames  the  confiften.ee  of  2 
jelly.  I fhail  add,  that  this  folution  is  always 
acid,  aftringent,  decompofable,  and  précipitable 
by  all  the  earthy  and  alkaline  bafes,  and  capa- 
ble of  combining  with  filex  and  the  alkalis, 
into  numerous  triple  faits,  of  which  no  chemiff 
has  yet  fpoken. 


Species  XIV. 

Flu  ate  of  Zircone. 

THIS  combination,  which  it  is  neceffary  to 
reckon  among  the  fpecies  of  this  genus,  be- 
caufe  we  cannot  queftion  its  exiftence,  has  not 
yet  been  examined,  either  on  account  of  the 
ihort  time  fmee  zircone  was  difeovered,  or  of 
the  rarity  of  this  earth,  and  the  fmall  quantity 
in  which  it  is  obtained 


Species  XV. 

Fluate  of  Silex. 

1.  THERE  is  no  acid  which  diffolves  filex 
With  fuch  facility  and  promptitude  as  the  flu- 
oric. From  whatever  fubftance  this  acid  be 
difengaged,  if  it  contain  any  filex,  it  carries  it 
off  with  it,  and  holds  it  diffolved  in  the  gafeous 

Rate. 
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Hate.  If  the  veffels  in  which  it  is  received  be 
partly  compofed  of  it,  it  diffolves  as  much  as 
will  faturate  it,  and  corrodes  them,  as  is  feen  in 
thofe  of  glafs. 

2.  It  was  at  firft  imagined,  that  the  fdex 
which  it  dilTolved,  and  carried  off  in  its  llate 
of  gas,  feparated  from  it,  when  it  was  received 
in  water  : but  it  was  foon  perceived  to  retain  a 
portion  in  its  liquid  ftate  ; lefs  indeed  than  in 
its  gafeous,  hut  lufficient  to  faturate  it  in  the 
liquid  form,  and  to  be  rendered  evident  to  the 
fenfes  by  a copious  precipitation  on  the  addi- 
tion of  any  alkali.  Even,  in  this  laft  cafe,  it  flill 
retains  a portion  in  a triple  compound,  as  X have 
fhown  in  feveral  of  the  preceding  fpecies.  We 
frequently  fee  the  fluoric  acid,  as  it  arrives  more 
abundantly  in  the  form  of  gas  in  the  water 
which  condenfes  it,  rediffolve  the  filex  that  had 
been  precipitated  at  the  firft. 

3.  Suppofmg  the  fluoric  acid  to  be  prepared 
pure,  and  without  filex,  and  that  we  keep  this 
acid  liquid  in  glafs  veffels,  it  foon  attacks  them, 
deftroys  their  polifh,  and  robs  them  of  a portion 
of  that  earth  ; retaining,  however,  a great  ex- 
cefs  of  acid.  It  is  in  this  ftate  it  properly 
forms  the  fluate  of  filex,  w hich  remains  dilfolv- 
ed  in  water  only  by  the  help  of  the  acid,  fo 
that  this  liquor  may  be  confidered  as  a kind  of 
acid  fluate  of  filex. 

4.  If  this  fluoric  acid,  holding  filex,  or  ra- 
ther fluate  of  filex,  in  foliation,  be  evaporated, 
in  proportion  as  the  adfion  of  the  caloric  dif- 
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engages  the  acid  in  vapour,  a quantity  of  filex, 
correfponding*  to  the  quantity  of  acid  difen- 
gaged,  is  depofited,  and  the  remaining  liquor 
contains  a quantity  proportionate  to  the  acid 
that  is  left. 

5.  On  evaporating  the  acid  flu  ate  of  filex  to 
dr  y nefs,  the  ftrong  acids,  thrown  on  the  folid 
fait,  expel  its  fluoric  acid,  which  a high  tem- 
perature equally  fuffices  to  fet  at  liberty.  - 

6.  If  the  acid  folution  of  fluate  of  filex  be 
kept  long  in  a veflel  that  allows  a flight  eva- 
poration, fmall,  brilliant,  hard,  tranfparent  cryf- 
tals,  which  appear  to  be  rhomboids,  form  on 
the  bottom  of  the  veffel.  This  fait,  which  I 
have  feveral  times  obtained,  is  a true  fluate  of 
filex  : the  fluoric  acid  may  be  expelled  from  it 
by  the  action  of  fire,  or  of  concentrated  acids  : 
and  the  cryftals  partly  diifolve  in  alkalis,  form- 
ing filiceous  triple  fa^ts. 

7.  The  properties  of  this  fait  would  alone 
fuffice  to  diftinguifh  the  fluoric  acid  from  all 
others  : but  if  any  doubts  could  ftill  remain  on 
this  head  ; if  any  could  yet  advance,  that  this 
acid  and  its  combinations  refemble  the  muri- 
atic acid  and  muriates,  and  confound  them- 
felves  with  them,  it  would  be  fufficient  to  col- 
lect fome  of  their  charadteriftic  properties,  and 
compare  them  with  thofe  of  muriatic  fubftances? 
to  prevent  any  man  of  underftanding  from 
maintaining  fuch  an  opinion. 

ctr  The  fluoric  acid,  and  even  alkaline  fluates, 
eafily  diffolve  filex,  either  in  the  dry,  cr  in  the 
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moift  way,  and  form  with  it  filiceous  triple  faits; 
which  is  not  the  cafe  with  the  muriatic  acid,  and 
ff  ill  lefs,  a fortiori , with  the  muriates.  The  lit- 
tle filex  which  the  latter  diffolv.es,  and  this  only 
when  very  much  diluted,  is  feparable  from  it 
by  boiling,  and  the  muriate  of  filex  is  neither 
permanent  nor  cryftallizable. 

b.  With  pot-afh  the  fluoric  acid  forms  a geia- 
tinous  fait,  not  cryftallizable,  bitter,  which 
unites  into  a triple  fait  with  filex.  The  muri- 
atic acid,  combined  with  the  fame  bafe,  forms  a 
very  cryftallizable  fait,  which  will  not  touch 
filex. 

c.  Lime  has  the  greateft  poflible  affinity  with 
fluoric  acid:  it  decompofes  all  the  other  fluates, 
and  forms  with  it  an  infipid,  infolublc,  uncryf- 
tallizable  fait,  very  pliofphorefcent  by  heat,  de- 
crepitating, fuftble  into  a tranfparent  glafs,  and 
undecompofable  by  alkalis,  or  any  of  the  bafes. 
The  muriatic  acid,  united  with  lime,  forms  a 
fait  very  acrid,  and  very  bitter  to  the  tafte,  very 
foluble  in  water  and  deliquefcent,  cryftallizable 
into  long  prifms  with  fix  fides,  very  little  phof- 
phorefcent  from  the  aéfion  of  fire,  not  decrepi- 
tating, and  decompofable  by  the  fixed  alkalis, 
barites,  and  ftrontian, 

d.  The  fluoric  acid  cannot  unite  with  oxi°;em 
and  does  not  acquire  the  property  of  diffolVing 
gold  by  its  union  with  nitric  acid  ; and  it  does 

* not  precipitate  the  nitric  folution  of  filver  when 
itis.pure:  but  thefe  are  known  to  be  diftin- 
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guiflnng  and  charadteriftic  properties  of  the 
muriatic  acid. 

e.  All  the  fluates  diffolve  filex,  and  form  tri- 
ple faits,  even  in  the  ftate  of  folution  : but  no- 
thing like  this  is  known  with  refpect  to  the 
faits  into  which  the  muriatic  acid  enters. 

f The  fluoric  acid  is  expelled  from  all  its 
hafes  by  the  muriatic  ; and  this  fact,  even  if  it 
hood  alone,  would  affuredly  form  a characteriftic 
fo  deciflve,  that  it  would  be  impoffible  not  to  ad- 
mit a. difference  between  two  fubftances,  which 
obeyed  fuch  different  affinities. 

8.  It  is  almoft  fuperfluous  to  fliow  here,  that 
the  fulphuric  acid,  which  fome  chemifts  have 
pretended  becomes  fluoric  acid  by  a certain 
modification,  which  they  have  fuppofed  to  be 
produced  in  it  by  the  fluate  of  lime,  whence  the 
fluoric  acid  is  obtained,  differs  in  every  refpect 
from  the  latter,  by  its  weight,  caufticity,  little 
volatility,  impoffibility  of  being  converted  into 
a permanent  gas,  and  properties  of  changing 
into  fulphureous  acid,  and  being  reduced  to 
the  hate  of  fulphur  by  the  action  of  combufti- 
l)le  fubftances  made  red-hot.  Every  thing, 
therefore,  announces,  and  particularly  the  facts, 
thouph  vet  far  from  numerous,  which  have  been 
mentioned  under  the  fpecies  of  fluates,  that 
thefe  faits,  very  different  from  all  the  other 
/-  genera,  will  one  day  become  the  moft  beautiful 
and  ufeful  fubjeéts  of  chemical  inveftigation  ; 
and  that  they  will  furnilli  Science  with  refults 
conducive  to  its  farther  progrefs,  as  well  as 
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fupply  the  Arts  at  fome  future  period  with  ma- 
terials or  inftruments.  the  importance  and  uti- 
lity of  which  are  not  fufpecled,  becaufe  we  have 
yet  fcarcely  any  idea  of  their  nature. 


Article  XI. 

Genus  X. 

j Ear thi/  and  Alkaline  Borates. 

Section  I. 

Of  the  Generic  Characters  of  thefe  Salt#. 

1.  THE  borates  are  under  the  fame  predica- 
ment with  the  fluates,  though  their  principal 
fpecies  was  difcovered  at  leait  feventy  years  be- 
fore them.  Except  that  fpecies,  which  is  em- 
ployed in  the  arts,  the  different  faline  combina- 
tions, which  the  boracic  acid  is  capable  of 
forming  with  the  bafes,  have  fcarcely  been  ex- 
amined. Bergmann  is  among  the  c he  miffs  who 
have  faid  themoft  concerning  them,  though  he 
gave  us  but  a few  general  notions  on  the  fub- 
jeét;  and  before  the  year  1781,  when  my  ele- 
ments of  chemiftry  were  fir  ft  publifhed,  thefe 
falts  had  not  been  deemed  worthy  of  occupy- 
ing a place  in  a chemical  fyftem,  fmce  they  had 
not  been  treated  on  particularly  in  any  work, 
except  Bergmann’s  Dilfertation  on  Elective  At- 
tractions, 
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tractions,  in  which  he  gave  fome  ufefiil  hints, 
tending*  at  leaft  to  eftablifh  an  idea  of  their  im~ 
portance,  and  (how  the  neceffity  of  ftudying 
them.  As  thefe  fpecies  of  faits  had  in  reality 
not  been  defcribed,  or  even  fyftematically  point- 
ed out  by  any  one  before  me,  no  generic  name 
had  been  given  them. 

2.  We  are  confiderably  , interefted,  however, 
in  being  well  acquainted  with  the  properties  of 
thefe  faits  ; lince  nature,  in  exhibiting  their 
pure  acid  diffolved  in  the  waters  of  lakes  in 
Tufcany,  and  more  recently  a triple  faline  com- 
bination of  this  acid  with  lime  and  magnelia  in 
the  environs  of  Lunenburg,  announces,  that 
it  prepares  a great  quantity  of  it  ; that  thefe 
combinations  hold  a place,  and  no  doubt  a6t  a 
diltinguifhed  part  among  foffils  ; and  that  they 
are  much  more  numerous,  and  much  more  fre- 
quent, in  the  mineral  kingdom,  than  had  hi- 
therto been  fuppofed.  After  thefe  two  difco- 
veries,  of  native  boracic  acid  and  magnefio- cal- 
careous borate,  which  are  of  no  long  date,  we 
have  little  room  to  doubt  the  native  produc- 
tion of  the  principal  fpecies  of  borates  ; which, 
being  the  only  one  of  ufe,  and  the  only  one 
employed  for  a long  time,  has  alfo  been  the 
only  one  properly  examined  ; or  that  there  ex- 
ifts  in  nature  a greater  number  of  fpecies  of 
borates,  than  had  been  imagined. 

3.  Such  of  the  borates  as  are  not  infipid  have  a 
(lightly  acrid,  and  ilyptic  tafte.  Several  readily 
allume  eryftalline  or  determinate  forms.  They 
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are  very  brittle.  One  of  the  fpecies  is  rendered 
very  eleéiric  by  heat,  and  very  little  fo  by  frio 
tion.  Their  fpecific  gravity,  compared  with 
other  genera  of  faits,  is  not  yet  well  known. 

4.  They  are  all  unalterable  by  light,  more  or 
lefs  fixed  in  the  fire,  and  fufible  into  glafies, 
which  remain  for  fome  time  tranfparent  in  the 
open  air,  but  at  length  become  opaque.  Some 
of  them  are  decompofable  by  caloric  : but  the 
greater  number  are  not  altered  by  it,  and  have 
noTtheir  nature  changed,  even  when  it  imparts 
to  them  a decided  vitrification. 

5.  The  borates  experience  no  aélion  from 
oxigen  or  azote,  on  which  they  themfelves  are 
equally  inactive,  whether  thefe  be  in  the  gafeous 
ftate,  or  fixed  in  other  bodies.  Expofed  to  the 
air,  molt  of  the  borates  effiorefee,  or  remain  un- 
altered. No  fpecies  of  them  is  deliquefeent. 

6.  Like  the  fluates,  and  the  muriates,  thefe 
faits  are  no  way  changed,  or  modified  in  their 
nature,  by  any  combuftible  fubftance,  at  what- 
ever temperature  they  be  treated  together.  It 
was  faid  in  the  hiftory  of  the  boracic  acid,  that 
it  was  entirely  and  completely  unalterable  by 
inflammable  fubftances  ; and  that  this  very  un- 
alterability  was  the  true  caufe  of  our  ignorance 
of  its  intrinfic  nature  : united  to  bafes  it  is  as 
unalterable,  as  when  alone. 

7.  Water  diffolves  fome  borates  tolerablv 
well  : there  are  others  which  it  is  incapable  of 
difiolving.  In  general,  indeed,  this  genus  may 
be  confidered  as  containing  fpecies  of  little  fo- 

lubility, 
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Jubility,  when  compared  with  thofe  of  the  pre- 
ceding genera,  or  of  the  following  genus. 
Some  borates,  however,  being  more  folubl'e  in 
hot  than  in  cold  water,  cryftallize  as  their  folu- 
tion  parts  with  the  caloric  which  had  railed  its 
temperature, 

8.  Many  metallic  oxides  combine  with  bo- 
rates by  fufion,  and  afford  coloured  glaffes,  the 
tints  of  which  frequently  ferve  as  characters, 
enabling  inineralogifts  to  diftinguifh  the  mine- 
rals they  treat  with  the  blow-pipe. 

9 . It  is  particularly  in  the  manner  in  which 
acids  aft  on  borates,  that  their  mo  ft  ftriking 
and  diftingui filing  character  confifts.  The  ful- 
phuric,  nitric,  muriatic,  phofphoric,  and  fluoric 
acids,  decompofe  the  borates  in  the  moift  way  ; 
whether  thefe  acids  be  poured  into  their  fein- 
tions in  quantity  fufficient  to  abforb  their  bafes, 
and  feparate  the  boracic  acid  from  them;  or 
whether,  after  having  added  to  the  borates  a 
fmall  portion  of  water,  fo  as  to  jreduce  them  into 
a kind  of  pafte,  we  heat  them  in  clofe  veffels 
with  thefe  acids,  or  even  feme  of  the  faits  that 
contain  them.  In  the  former  cafe,  the  boracic 
acidfubfides  in  lamellated  and  brilliant  cryftals, 
while  the  liquor  is  cooling;  for,  in  this  procefs, 
care  is  taken  to  employ  hot  and  tolerably  con- 
centrated feintions.  In  the  latter,  the  acid 
rifes,  affifted  by  the  vapour  of  the  water,  and 
fublimes  to  the  top  of  the  apparatus  in  little 
micaceous  feales.  This  mode  fliould  be  em- 
ployed with  infoluble  borates,  to  deteCt  their 

2 acid  ; 


EARTHY  AND  ALKALINE  BORATES.  443 

acid  ; but  the  former  is  much  preferable,  when 
we  operate  op  foluble  borates.  Accordingly 
we  lhall  find,  it  is  the  true  and  only  method  em- 
ployed in  laboratories  for  obtaining  pure  boracic 
acid. 

10.  The  carbonic  is  the  only  acid,  that  has 
no  aétion  on  borates  ; and  it  is,  befides,  very 
remarkable,  that  the  attraction  of  all  the  pre- 
ceding acids  for  the  bafes,  which  is  ftronger 
than  that  of  the  boracic,  is  entirely  changed  by 
the  àffiftance  of  a high  temperature  ; for  this 
enables  the  boracic  to  expel  them  ail,  the  phof- 
phoric  excepted,  from  their  bafes,  on  which  it 
feizes  in  confequence  of  its  being  fo  fixed  and 
vitrifiable. 

11.  In  the  action  which  the  bafes  reciprocally 
exert  on  the  borates,  they  follow  the  order  of 
attraction  which  they  have  for  the  acid  of  thefe 
faits  ; and,  it  is  obfervcd,  that  here  thefe  at- 
tractions much  refemble  thofe,  which  they  have 
for  the  fluoric  acid  ; fo  that  the  methodical  ar- 
rangement of  the  fpecies  of  borates,  founded  on 
their  relative  ftrength,  muft  neoeffarily  be  very 
analogous  to  that  which  was  followed  in  the 
hiftory  of  the  fluatcs, 

12.  The  borates  aCt  very  differently  with 
the  faits  already  defcribed.  In  general, 
thofe  with  alkaline  bafes,  decompofe  feverai 
earthy  lulphates,  nitrates,  and  muriates,  pro- 
duce with  them  precipitates,  in  confequence  of 
the  ftrong  attraction  of  the  boracic  acid  for 

earths, 
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earths,  and  the  infallibility  of  the  faits  it  forms 
with  them. 

13.  This  genus  of  faits  comprifes  fourteen 
very  dîftinéi  fpecies,  two  of  which  are  triple, 
and  one  variable  with  regard  to  the  proportion 
of  its  bale.  If  they  be  arranged  according  to 
the  order  of  attraction  of  the  bales,  recognifed 
in  this  genus  of  fubftances,  the  following  will 
be  their  enumeration  and  names  : 

1.  Borate  of  lime. 

2.  Borate  of  barites. 

V t - v- 

3.  Borate  of  ftrontian, 

4.  Borate  of  magnefia. 

5.  Magnefio-calcareous  borate. 

6.  Borate  of  pot-afli. 

7.  Borate  of  foda. 

8.  Super-faturated  borate  of  loda, 

<).  Borate  of  ammonia. 

10.  Ammoniaco-mapnefian  borate, 

o 

1 1.  Borate  of  glue  in  e. 

12.  Borate  of  alumine. 

1 3.  Borate  of  zircone. 

14.  Borate  of  file x. 

14.  Of  thefe  fourteen  fpecies  of  faits  there 
are  but  two  or  three,  which  are  known  with 
much  precifion.  The  other  ten  have  been  lit- 
tie,  if  at  all,  examined  : feveral  have  not  even 
yet  been  prepared  in  the  laboratory,  and  I 
reckon  their  exiftence  only  from  an  analogy, 
which  however  admits  no  doubt.  Accordingly 
I fliall  have  very  few  to  deferibe  with  exa<51- 
nefs  : the  greater  number  will  require  little 

more 
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more  than  the  fimple  enunciation  of  their  ge- 
neral nature,  or  merely  to  exhibit  a few  proper- 
ties, yet  far  from  numerous,  and  even  of  moft  of 
them  we  have  barely  had  a glimpfe. 


Section  II. 

Of  the  Specific  Character  of  the  Earthy  and 
\ Alkaline  Borates . 

I ' ■ s , . 

Species  L 
Borate  of  Lime . 

1.  THE  properties  of  this  combination  have 
not  yet  been  ftudied  with  fufficient  attention, 
to  afford  a connected  hiftory  of  it.  All  that 
we  know  of  it  reduces  itfelf  to  the  few  follow* 
ing  notions. 

2.  The  calcareous  borate  is  prepared  with 
difficulty,  by  pouring  a folution  of  boracic 
acid  into  lime-water,  or  decomposing  by  means 
of  lime-water  the  foluble  alkaline  borates.  In 
both  cafes  a precipitate  is  formed  of  an  almoft 
infoluble  fait,  in  a white  powder,  infipid,  not  de- 
eompofable  by  any  of  the  bafes,  and  which  the 
acids  alone  can  deftroy,  with  more  or  lefs  fa- 
cility, either  by  fimple  contact,  or  by  heating 
them  with  this  faline  fubftanee. 

It  is  probable,  that  this  fait  exifts  in  na- 
ture, though  it  has  never  vet  been  found  na- 
4 live 


466 


borate  of  strontxan. 


live  alone,  but  combined  into  a triple  fait,  as 
will  be  feen  farther  on. 

4.  No  ufe  has  yet  been  made  of  it  : and  it  is 
prepared  in  the  laboratory,  and  in  chemical 
lectures,  only  to  fhow  the  powerful  attraction, 
that  lime  has  for  the  boracic  acid. 


Species  XL 
Borate  of  Barites. 

THOUGH  fcarcely  any  experiments  have 
hitherto  been  made  on  the  combination  of 
boracic  acid  with  barites,  it  is  known,  that  the 
fait  refulting  from  it,  which  is  prepared  by 
pouring  a folution  of  boracic  acid  into  a folu- 
tion  of  barites,  is  infoluble,  infipid,  and  in  the 
form  of  a white  powder  ; and  that  its  principles 
adhere  together  with  very  little  force,  fince, 
according  to  Bergmann,  the  weakeft  vegetable 
acids  have  the  property  of  feparating  them.  It 
is  not  improbable,  that  this  faline  compound 
exifts  native. 


Species  III. 

Borate  of  Strontian. 

STRONTXAN  has  not  yet  been  combined 
with  the  boracic  acid,  fmce  the  difcovery  of 

that 
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that  earth.  In  general,  chemifts  have  hitherto 
neglected  to  examine  the  action  of  this  acid,  as 
well  as  of  the  fluoric  on  the  new  iub  fiances 
that  have  engaged  their  attention.  It  is  only 
from  analogy,  therefore,  founded  on  the  other 
faline  compounds  of  ftrontian,  that  I place  the 
borate  of  this  bafe  after  that  of  barites. 


Species  IV. 

\ 

Borate  of  Magnejia . 

I.  THIS  fait  is  aimed  as  little  known  as 
the  preceding.  Bergmann  has  obferved,  that 
magnefla,  thrown  gradually  into  a folution  of 
boracic  acid,  diffolved  in  it  flowly  ; that  the 
liquor  afforded,  on  evaporation,  granulated  cryf- 
tals  without  any  regular  form  ; that  this  fait 
melted  in  the  Are  without  being  decompofed  ; 
and  that  the  magnefla  adhered  fo  weakly  to  this 
acid,  that  alcohol  appeared  to  be  fufficient  to 
feparate  them. 

2 By  decompofing,  however,  fome  folubls 
magnefian  faits  by  alkaline  borates  in  a diffolv- 
ed  ftate,  an  infoluble  and  infipid  precipitate  of 
borate  of  magnefla  is  obtained,  which  appears 
to  differ  a little  in  this  refpedt  from  the  com- 
bination °of  which  Bergmann  fpeaks.  That 
mentioned  by  him  feems  to  have  been  magne- 
fian borate  diffolved  by  an  excefs  of  boracic 
acid  ; which  excefs  of  acid  being  taken  up  by 

the 
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the  alcohol,  the  true  borate  of  magnefia  was 
precipitated  infoluble,  and  in  powder,  and  was 
probably  miftaken  for  magnefia  by  the  Swedifh 
chemift. 

3.  In  the  following  fpecies  it  will  be  feen, 
that  this  borate  of  magnefia  has  been  found 
native  in  the  ftate  of  a triple  fait. 

Species  V. 

Magnejio-Calcareous  Borate ; 

i 

Ae  Synonymy;  Hifiory, 

1.  AT  the  top  of  the  mountain  of  Kalkberg, 
near  Lunenberg,  in  the  duchy  of  Brunfwic,  in 
a cleft  formed  between  ftrata  of  foft  reddilh 
fulphate  of  lime,  are  found  fmgular  cryftals, 
which  had  been  long  known  under  the  name 
of  wurfelfteiriy  or  dice  ftones.  In  mineralogy 
they  were  termed  cubic  quartz,  on  account  of 
their  figure,  and  their  hardnefs,  which  is  fo 
great  that  they  ftrike  fire  with  fteel.  Mr.  La> 
lius  firft  called  the  attention  of  naturalifts  to 
this  foffil.  Mr.  Vf  eft  ru  mb,  on  a careful  ana- 
lyfis,  recognized  it  in  1788  for  a magnefto-cah 
careous  borate.  Mr.  Ileyer,  at  the  fame  period, 
obtained  the  fame  refult  from  his  analyfis  ; 
which  feveral  chemifts  have  fmce  confirmed. 
Citizen  Ilaiiy  has  fublequently  determined  its 
form  with  precifion,  and  found  it  to  poflefs  a 
‘fmgular  electrical  property.  This  triple  earthy 

borate 
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borate  is  one  of  the  beft  known  fpecies  of  the 
genus,  though  the  laft  difcovered. 

B.  Phyfical  Properties  ; Natural  Hijlory, 

2.  This  infipid  fait  is  regularly  crytlallized. 
It  is  a polyhedron  with  twenty-two  faces  ; and 
may  be  confidered  as  a cube,  incomplete  at  its 
twelve  edo*es,  in  the  place  of  which  are  feen  as 
many  elongated  pentagons,  and  at  four  of  its 
folid  angles,  the  places  of  which  are  occupied  by 
regular  hexagons.  The  angles  which  remain 
complete  are  diametrically  oppofite  to  thofe 
that  exhibit  the  hexagonal  facets, 

S.  Citizen  Haiiy  has  found,  that  the  eleCtric 
forces,  pofitive  and  negative,  at  the  extremities 
of  the  axes  of  their  direction,  as  in  the  tourmalin 
and  other  eleCtric  mineral  fubftances,  are  exert- 
ed in  the  dire&ions  of  four  axes,  which  may 
be  fuppofed  to  traverfe  the  cryftal,  in  fuch  a 
manner,  that  where  the  folid  angle  of  any  one 
of  the  axes  has  its  place  fupplied  by  a facet, 
ligns  of  pofitive  eleCtricity  are  always  exhibited, 
while  the  oppofite  folid  angle  of  the  axis,  which 
is  entire,  conftantly  fliows  negative  electricity. 
He  has  proved,  by  the  Ample  law  of  decrement, 
which  gives  rife  to  the  Angular  form  of  this 
native  triple  fait,  that  this  kind  of  quadruple 
combination  of  the  two  electricities  depended 
bn  the  figure  of  its  cryfials,  as  may  be  feen  in 
his  memoir  on  the  fubjeCt.  (Annales  de  Chimie, 

tome  9)  P-  59-) 

Vol.  III.  G g 
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4.  The  magnefto-calcareous  borate,  native  of 
Kalkberg,  for  it  lias  not  yet  been  found  in  any 
other  place,  is  fometimes  opake,  fometimes 
femi-tranlparent,  and  fometimes  completely 
tranfparent.  The  laft  is  molt  rare.  Its  colour 
h white,  grey,  and  fometimes  violet,  like  that 
of  the  amethyft  ; which,  according*  to  Mr, 
Weftrumb,  is  owing  to  oxide  of  iron.  Its 
cryftals  are  rough,  and  as  if  corroded  on  their 
lurface  ; they  are  impregnated,  fometimes  quite 
to  the  inner  parts,  with  fulphate  of  lime;  and 
then  they  are  friable. 

5.  This  fait,  well  cryftallized,  is  fo  hard  as 
to  fcratch  glafs:  with  the  heel  it  gives  lirons: 
fparks.  Its  fpecific  gravity  equals  that  of  quartz 
and  feldfpar.  Mr.  Weftrumb  found  it  to  be 
to  that  of  water,  as  2,566  to  1,000. 

C.  Preparation  ; Purification . 

6‘.  Art  has  not  yet  imitated  nature  in  the 
formation  of  this  fait.  We  may  unite  lime 
and  magnefia  both  together  with  the  boracic 
acid  if  we  pleafe  ; but  we  ftiall  obtain  only  a 
pulverulent  fait,  which  we  can  neither  diffolve, 
nor  caufe  to  affume  the  cryftalline  form  and 
hardnefs,  that  we  know  it  to  be  poftefled  of  by 
the  foil'd  of  Kalkberg. 

7-  To  have  it  very  pure,  we  muft  felcdl  from 
the  native  cryftals  thole  which  are  molt  tranf- 
parent, leaft  coloured,  molt  regular,  and  loaded 
with  the  feweft  incruftationsT  or  foreign  mat- 

ters. 
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ters.  Water  boiled  on  them  a long  time,  and 
in  great  quantity,  deprives  them  of  a little  of 
the  fulphate  of  lime,  by  which  they  are  com 
laminated. 

D.  Aftion  of  Caloric. 

8.  The  cryftals  of  magnefio-calcareous  bo- 
rate, being  expofed  to  the  fire  for  fome  hours, 
and  kept  at  an  obfcure  red  heat,  lofe  their 
luftre,  without  any  fenfible  diminution  of  their 
weight.  At  a white  heat  they  lofe  they 

decrepitate  like  feldfpar;  a violent  fire  flightly 
blunts  their  edges,  and  renders  them  more  eafy 
to  be  divided,  though  they  ftill  remain  capable 
of  fcratching  hard  bodies.  At  the  higheft  de- 
gree of  heat,  they  unite,  and  melt  in  the  cru- 
cible into  a yellowifh  glafs. 


E.  Aflion  of  Air. 


9.  The  air  has  not  the  leaf!  adlion  on  this 
fait. 


F.  Ad  ion  of  Water . 

10.  Cold,  or  even  boiling  water,  in  what- 
ever quantity,  or  however  long  a time,  they 
are  expofed  to  its  aélion,  does  not  perceptibly 
attack  thefe  cryftals.  It  merely  purifies  them, 
by  diflblving  the  portion  of  fulphate  of  lime? 
which  frequently  covers  their  furface,  or  fills 
the  corroded  fpaces  perceived  on  it. 


G g 2 
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G.  Decompojîtion  ; Proportions . 

11.  The  acids  alone,  more  efpecially  the  ni- 
tric and  muriatic,  are  capable  of  decomposing 
the  native  cryftals  of  this  fait,  which  muft  be 
previoufiy  divided,  either  by  alkalis,  or  by  the 
aétion  of  fire,  cold  water,  and  careful  pulveri- 
zation. They  difiblve  intirely  in  thefe  acids, 
employed  in  great  quantity  and  fuccefiively, 
and  affifted  by  heat.  On  evaporating  this  folu- 
tion,  the  boracic  acid  is  Separated  in  brilliant 
Scales  ; and,  by  means  of  différent  alkaline  and 
earthy  bafes,  the  lime  and  magnefia,  which  Sa- 
turated this  acid,  may  afterward  be  detected. 

12.  Mr.  Weftrumb  and  Mr.  Heyer  Satisfied 
themfelves,  that  the  alkalis  fufed  the  masmefio- 
calcareous  borate,  and  merely  attenuated  or  di- 
vided it,  without  decompofing  or  altering  it. 

13.  The  former  of  thefe  chemifts  found,  by 
his  well-condu6ted  analyfis,  that  one  hundred 
parts  of  this  fait  are  compofed^of  the  following 
proportions  of  its  three  principles  : 


Boracic  acid 

66 

Magnefia 

13,5 

Lime 

10,5 

H.  Ufes. 

14.  The  magnefio-calcareous  borate  is  of  no 
life.  Hitherto  it  has  been  merely  preferved  in 
mineralogieal  collections  as  a very  remarkable 
folfil,  equally  interefting  to  the  chemift  and  the 
iithologift. 

Species 
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45.1 


Species  VI. 

Borate  of  Pot-AJh. 

Î.  THIS  is  one  of  the  faits  with  which  we 
we  ought  to  be  heft  acquainted,  if  we  were  to 
judge  from  the  numerous  combinations  in  which 
the  firft  of  falifiable  bafes  known  has  been  em- 
ployed, and  from  our  long  habitude  of  exa- 
mining it  with  all  the  acids.  Yet  the  borate  of 
pot-afh  has  fcarcely  been  fpoken  of,  and  the 
little  faid  on  its  fubjedt  has  hardly  gone  further 
than  to  inform  us  of  its  exiftence,  or,  at  molt, 
to  enable  us  to  alfign  it  a few  diftinguilhing 
characters  among  the  fpecies  of  this  genus. 

2.  The  mode  of  preparing  it,  however,  by 
decompofmg  the  nitrate  of  pot-alh  by  the  bo- 
racic  acid  with  the  alhftance  of  heat,  has  long 
been  known.  The  refiduum  of  this  procefs  ex- 
hibits a white  femi-fufed  mafs,  porous,  and 
even  full  of  cavities,  which  is  foluble  in  water, 
and  yields  by  evaporating  and  cooling  final! 
granulated  cryftals.  It  is  known,  too,  that, 
by  uniting  the  boracic  acid  diredtly  with  pot- 
ath,  the  fame  faline  combination  is  immediately 
obtained.  Chemifts  have  contented  themfelves 
with  obferving,  that  it  polfelfes  properties  very 
fnnilar  to  thole  of  borax,  and  might  be  uled  in 
its  head. 

3.  The  few  experiments,  which  I have  yet 
had  opportunities  of  making  on  the  borate  of 
pot-alh,  have  convinced  me,  that  it  was  not 
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quite  fo  cryftallizable  as  the  borate  of  foda  ; 
that  it  does  not  take  the  fame  form  ; that,  like  it, 
it  may  have  an  excefs  of  bafe,  or  be  in  two 
fiâtes  with  regard  to  the  proportion  of  pot-afh  ; 
that  it  is  decompofed  and  precipitated  in  earthy 
borates  by  lime-water,  and  the  folution  of  ba- 
rites or  of  ftrontian  ; and  that  moft  of  the  acids 
feparate  its  boracic  acid  in  a eryftalline  form. 

4.  All  the  chemifls,  that  have  not  forgotten 
to  announce  the  exiflence  of  this  fait,  have 
taken  care,  on  comparing  it  to  borax,  to  point 
out,  that,  having  fimilar  properties,  it  might  be 
fubfti tuted  for  it  in  the  arts,  and  particularly  in 
foldering.  However,  more  pofitive  experiments 
are  required  to  decide  on  this  reputed  identity 
of  their  ufes  ; and  the  neceffity  of  thefe  re- 
fearches  is  not  to  be  confidered  as  a fimple  fcien- 
tific  fpeculation,  fmce  the  native  boracic  acid, 
exifting  in  abundance  in  the  lakes  of  Tufcany, 
promifes  the  people,  among  whom  it  may  here- 
after be  difcovered,  a more'eafy  combination 
with  pot- alb,  perhaps,  than  with  foda,  if  the 
former  of  thefe  bafes  be  procured  at  the  fame 
time  more  readily  by  them  than  the  latter. 


Species  VII. 

Borate  of  Soda. 

I DISTINGUISH  this  fait  from  the  real 
borax,  or  borate  fuper-faturated  with  foda,  and 
offer  it  as  a particular  fpecies,  only  to  render 

its 
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its  exigence  more  ftriking,  and  make  known 
that  this  combination  may  have  two  different 
proportions  of  its  bale  ; for  in  reality  that  be- 
longs to  the  hiftory  of  the  borate  of  foda,  of 
which  it  conftitutes  a variety,  and  both  ought 
to  be  treated  of  together.  I iliall  proceed,  there- 
fore, to  the  eighth  fpecies,  in  difcuffing  the 
properties  of  which  I lh all  return  to  this,  and 
notice  how,  and  by  what  lhades,  thefe  two  fpe- 
cies, fo  ciofely  allied  in  their  nature  and  effence, 
differ  notwithftanding,  and  may  be  diftin- 
gujfhed  from  each  other, 

Species  VIII. 

Super- futur at ed  Borate  of  Soda,  or  Borax. 

A.  Synonymy  ; Hiftory, 

1.  OF  all  the  fpecies  of  borates,  or  faline 
combinations  of  the  boracic  acid  with  falihable 
bafes,  this  is  the  moil  unanimoutly  employed, 
moft  ftudied,  and  befl  known.  It  is  fuppofed 
that  this  fait,  ufed  by  the  ancients  in  lèverai  of 
their  work-lhops,  is  the  fame  which  Pliny  calls 
chryfocolla , gold-glue , on  account  of  the  pro- 
perty he  affigns  it  of  being  ufed  for  foklering, 
or  gluing  gold  and  other  metals.  The  name  of 
borax,  by  which  it  has  been  long  known  in  the 
arts,  is  derived  from  fome  oriental  language, 
and  moft  directly  from  the  Perlian. 

2.  Though  many  alchemifts  and  chcmifts 
have  treated  of  borax  ; though  Bechet*,  in  par- 
ticular, 
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ticular,  appears  to  have  had  fome  tolerably  ac- 
curate notions  of  its  nature,  and  of  the  acid  it 
contains,  it  is  only  from  the  year  1702  we  can 
date  our  firfl  knowledge,  that  can  be  confidered 
as  any  way  certain,  refpeéling  this  fait.  It  was 
at  this  period  Homberg  accidentally  obtained 
its  complete  decompofition,  and  its  acid  fepara- 
ted  by  fublimation,  by  treating  it  over  the  fire 
with  fulphate  of  iron  : whence  the  acid  long 
bore  the  name  of  the  fedative  fait  of  Homberg. 

In  1728,  Lewis  Lemery,  eldefl  fon  of  the 
famous  Nicholas  Lemery,  to  whom  we  are  in- 
debted for  the  heft  work  on  the  practice  of  che- 
miflry,  written  at  the  end  of  the  feventeenth 
century,  found  that  borax  might  be  decom- 
pofed,  and  its  acid  fublimed,  by  the  help  of  the 
fulphuric  acid  alone,  as  well  as  by  the  nitric 
and  muriatic  acids. 

In  1732,  Geoffroy,  the  younger,  feparated 
this  acid  for  the  firft  time  in  the  moifl  way, 
and  by  cryftallization.  He  difcovered  the  true 
competition  of  borax  from  this  acid  and  foda. 

In  1745  and  1748,  Baron,  the  enlightened 
commentator  of  Lemery,  decompofed  borax  by 
the  vegetable  acids,  and  obtained  from  it  the 
boracic  acid,  precipitated  and  cryftallized,  as 
by  the  mineral  acids.  He  betides  remade  or 
recompofed  borax,  by  re-uniting  this  acid  with 
foda,  lo  that  by  this  fynthefis  he  left  fcarcely 
any  thing  to  be  delired  with  refpect  to  this  fait. 

In  1777,  Hœfer  compofed  artificial  borax 
from  its  materials,  by  combining  the  native 
boracic  acid  of  the  Tufcan  lakes  with  foda; 
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and  thus  proved  the  falfity  of  the  opinion  of 
thofe  who  ftill  thought,  even  after  the  labours 
of  Geoffroy  and  Baron,  that  the  boracic  acid 
was  formed  by  the  acids  employed  in  its  ex* 
traétion. 

Nearly  at  the  fame  period  Bergmann  rendered 
our  knowledge  of  this  fait  much  more  clear 
and  precife,  by  announcing,  that  the  common 
borax  was  a fait  with  excefs  of  foda,  and  that 
it  might  be  made  to  take  up  half  its  weight  of 
boracic  acid  to  render  it  neutral.  Nothing* 
has  fince  been  added  to  the  hiftory  of  its  pro- 
perties. 


B.  'Natural  Hiftory;  Pkyfical  Properties. 

3,  There  is  nothing  on  which  more  inquiries 
hav^  beeh  made,  than  on  the  origin  of  borax  ; 
yet,  perhaps,  there  is  nothing  even  yet  on 
which  lefs  light  has  been  obtained.  It  feems 
as  if  the  more  has  been  faid  and  written  on  the 
natural  hiftory  of  this  fait,  the  more  have  its 
fource  and  formation  been  involved  inobfcurity. 
From  Galen  to  modem  travellers,  however,  all 
who  have  treated  on  the  fubject  agree,  that 
this  fait  is  a natural  production  procured  from 
the  bottom  of  certain  lakes  in  Perfia,  the  Mogul 
Country,  Thibet,  China,  Japan,  &c.  ; or  thatit  is 
extracted  from  certain  fat  earths  by  lixiviation 
* and  fpontaneous  evaporation.  Some  will  have 
it,  that  this  earth  is  obtained  from  fotne  places 
in  its  natural  ftatc ; others  afiert,  that  it  is  the 

fedimcnt 
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fed i ment  of  certain  thick,  and  as  it  were,  foapy 
waters.  There  are  perfons  who  fay  that  it  comes 
from  copper-mines.  We  have  no  defcription, 
either  of  the  places  or  fubftances  from  which 
this  fait  is  extracted,  that  is  well  executed,  pré- 
cité, and  worthy  of  confidence.  They  who 
have  given  defcriptions  of  them  did  not  po fiefs 
fufiieient  knowledge  to  obferve  properly,  and 
defcribe  clearly,  what  they  tell  us  they  faw.  It 
is  mo  ft  probable,  that  borax  is  drawn  from  a 
great  number  of  different  places  ; that  it  is  to- 
lerably plentiful  in  the  countries  above  men- 
tioned; that  it  is  not  an  artificial  compofition, 
fince  the  native  boracie  acid  is  well  known, 
but  at  moft  natron  or  foda,  equally  a natural 
production,  is  added  to  earths  or  waters  con- 
taining this  acid;  that  the  Ample  adt  of  obtain- 
ing it  confifts  in  a lixiviation  and  irregular 
cryftallization  in  ditches  ; that  this  act  has 
been  pradtifed  by  ignorant  men  from  time  im- 
memorial, and  in  the  fame  manner,  without 
any  improvement.  What  confirms  this  opi- 
nion is,  that  in  1 772,  Mr.  Grill  Abrahamfon 
lent  to  Sweden  cryftals  of  borax,  which  had 
been  taken  out  of  the  earth  in  the  kingdom  of 
Thibet,  This  native  fait  was  called  there 
pounæa , mypoun , and  houipoufi.  It  is  afierted, 
that  is  has  been  found  in  coal  mines  in  Saxony. 

2.  Under  the  name  of  crude  or  rough  borax , 
tinckal  or  Per fi an  fait ^ we  have  imported  from 
India  and  the  Levant  a greafy  mafs,  of  a dirty 
grey  colour,  unci  nous,  of  a flag  fweetifii,  and 

fo  me what 
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fomewhat  alcaline  talle,  in  the  middle  of  which 
are  found  cryftals,  fometimes  frnall  and  fome- 
times  large,  femi-tranfparent,  a little  greenilh, 
having  the  figure  of  hexahedral  prifms,  with 
two  very  broad  and  four  narrow  faces,  termi- 
nating  in  trihedral  pyramids  or  fummits,  fre- 
quently irregular.  Some  authors  give  the 
name  of  tinckal  exclufively  to  the  greafy  mafs 
in  which  the  cry  liais  are  enveloped  and  em- 
bedded, and  which  they  conlider  as  the  matrix 
of'  borax,  becaufe,  on  expofmg  this  greafy 
mafs  to  a warm  dry  air,  a fait  etllorefces  on  its 
furface,  that  yields  true  and  pure  borax  by 
folution  and  cryftallization.  Mr.  Lagelllrom 
fufpeéls,  that  tinckal  is  only  the  refiduum  of 
the  mother  water  of  borax  evaporated  to  dry- 
nefs,  and  that  the  greafy  matter  arifes  from 
butter,  added  to  it  to  prevent  the  fait  from 
efflorefcing. 

3.  The  greafy  matter  which  accompanies  the 
borax,  which  emits  the  animal  fmell  of  burnt 
fat  as  it  melts  upon  hot  coals,  and  which  be- 
lides  often  gives  out  with  lime  an  ammoniacal 
odour,  has  led  fome  chemifts  to  fuppofe,  that 
the  borax  extracted  from  it  was  the  produél  of 
fome  animal  decompofition.  Citizen  Baumé 
even  alferted,  in  1 767,  that,  on  leaving  greafe 
mixed  with  clay  to  macerate  and  rot  in  a cellar, 
boracic  acid  was  formed,  which  after  a few 
months  might  be  converted  into  borax  by  treat- 
in  o-  the  mixture  with  foda.  But  feveral  Ger- 
man  chemifts  have  lhown,  that  this  pretended 

artificial 
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artificial  formation  of  borax  was  a chimera.  It 
was  reported  too,  in  177 7,  that  borax  was 
formed  in  a gutter,  where  foap-fuds  from  the 
houfes  of  laundreffes  ftagnated,  at  the  back 
of  a fhop  in  the  Port  au  Bled , at  Paris;  but 
this  report  was  not  afterwards  confirmed,  which 
it  would  not  have  failed  to  be,  had  there  been 
any  reality  in  a ci  re um fiance  of  fuch  a nature. 
We  know  nothing,  therefore,  precifely  refpeCt- 
ing  the  formation  of  the  primitive  element  of 
borax,  the  boraeic  acid,  and  we  are  ignorant 
how  nature  compofes  it. 

4.  From  what  has  been  faid,  we  may  diftin- 
guifh,  and  ought  to  recognife,  four  varieties  of 
borax  brought  to  us  in  the  way  of  commerce. 

a.  Crude  borax  in  large  greenijh  or  dirty- 
grey  cryfials. 

b.  Crude  borax  in  /mail  cryfials. 

c.  Crude  and  greafy  borax  ; tinckal. 

d.  Borax  in  cakes , or  in  flat  pieces,  with 
rudiments  of  cryfials.  This  appears  to  have 
been  already  purified  or  refined,  and  comes 
from  China. 


C.  Purification. 

5.  The  Venetians,  in  confequence  of  the 
flourifhing  trade  they  once  enjoyed  to  all  parts 
of  the  Levant,  were  the  firfi  who  imported  bo- 
rax, and  the  fir  ft  who  purified  or  refined  it.  It 
is  a great  number  of  years,  however,  fince  this 
art  paffed  into  Holland,  where  it  is  carried  on 
almoft  exclufively  in  particular  manufactories 

at 
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at  Amfterdam,  and  feveral  other  cities  of  the 
Republic.  Though  this  proeefs  has  not  been 
exactly  defcribed,  it  is  known,  more  efpecially 
from  fome  details  communicated  by  Citizen 
Valment-Bomare,  who  himfelf  vifited  one  of 
thefe  manufaftories,  that  eighty  parts  of  refined, 
borax  are  obtained  from  a hundred  parts  of  the 
crude  ; that  this  muft  be  lixiviated  repeatedly 
with  boiling  water,  to  ex  trad:  the  whole  of  the 
fait  ; that  from  eight  to  twelve  fucceffive  crys- 
tallizations are  obtained,  differing  a little  in 
fize,  colour,  tranfparency,  and  figure  of  the 
cry  fiais  ; that  the  extraneous  matters  are  fepa- 
rated  from  it,  before  it  is  lixiviated  ; that  the 
faline  mafs  is  macerated  in  hot  water  for  feveral 
days,  to  prepare  it  for  folution  and  cryftalliza- 
tion  ; that  every  folution  is  poured  into  a fieve 
made  of  very  fine  brais  wire,  and  placed  over 
a woollen  bag,  through  which  the  liquor  per- 
colates ; that  the  firft  lixivia  are  reddifli  and 
coloured,  the  latter  weaker  and  colourlefs; 
that  all  the  implements  employed  in  the  refining 
are  made  of  lead,  or  covered  with  that  metal  : 
that  the  hot  lixivium,  after  being  duly  boiled 
and  evaporated,  being  poured  into  a large 
leaden  cone,  furrounded  with  firaw,  and  well 
covered,  to  effeft  a complete  feparation  of  the 
impurities,  and  a flow  and  gradual  refrigera- 
tion, furni flies  pure  cryftals,  which  continue 
. to  be  depofited  for  about  twenty  days.  This 
obferver  adds,  however,  though  he  appears  to 
give  no  credit  to  it,  that  they  concealed  from 

him 
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him  one  final  circumftance,  effentially  neceffarÿ 
to  the  procefs,  and  which  is  faid  to  be  its  fun- 
damental fecret  ; and  he  afks,  whether  it  be 
not  lime-water;  though  he  thinks  that  this 
cannot  be  requifite  for  refining  borax. 

7.  It  is  unqueftionable  that  pure  and  refined 
borax  may  be  obtained  by  fimple  folution,  fil- 
tration, and  cryftallization,  by  means  of  water 
alone,  which  would  diffolve  all  the  feparate  and 
cryftallized  portions  of  the  fait#  But  it  is  equally 
certain,  that  this  procefs  alone  could  not  pro- 
duce four- fifths  of  pure  borax,  and  could  not 
feparate  the  portion  of  borax  embedded  in  the 
greafy  fubftance  that  has  been  mentioned.  This 
fingular  greafy  matter  has  been  found  by  Citi- 
zen Vauquelin  to  be  true  foap  with  foda  for  its 
bafe  ; and  there  can  be  no  doubt,  that  by  treat- 
ing it  with  lime,  or  even  fimply  with  the  well- 
water  of  Paris,  which  contains  fulphate  of  lime, 
the  alkaline  foap  would  be  decompofed,  the  oily 
matter  precipitated  as  an  infoluble  and  ficcative 
calcareous  foap,  and  the  foda,  thus  feparated, 
would  unite  to  the  borax,  which  would  thereby 
be  purified  ; and  this  fait,  in  a refined  fiate,  be  af- 
terward more  ealily  obtained  by  the  evaporation 
and  refrigeration  of  the  liquor  drawn  off  clear 
from  the  calcareous  foap  that  had  fublided  ro 
the  bottom  of  the  vefiel. 

7.  Borax,  thus  refined  or  purified,  weighs, 
according  to  Kirwan,  1,74.  It  is  a true  borate 
fuper-faturated  with  foda  : it  is  in  prifms,  or  ru- 
diments of  flattened  hcxahedral  prifms,  with 

very 


SUPER-SATURATED  BORATE  OF  $ODA.  4 63 

very  variable  trihedral  fummits  : its  tafte  is  as  it 
were  fweetifh,  and  fenfibly  alkaline  : it  changes 
blue  vegetable  colours  green  : it  is  brittle,  and 
icy  in  its  fracture,  like  alum.  It  is  never  ob- 
tained fo  perfectly  tranfparent  as  a great  number 
of  the  faline  fubftances.  Its  properties  fhould 
be  examined  in  its  pure  ftate. 

D.  AElion  of  Caloric, 

8.  The  fuper-faturated  borate  of  foda,  or 
borax,  being  expofed  to  the  fire,  melts  pretty 
quickly  by  the  help  of  its  water  of  cryftalliza- 
tion.  On  lofmg  this  water,  volatilized  by  the 
continuance  of  the  heat,  the  fait  puffs  up,  and 
acquires  a considerable  bulk,  and  a lamellated 
and  porous  texture.  In  this  operation  it  lofes 
more  than  a third  of  its  weight.  By  diflolving 
it  afrelli  in  water,  which  it  then  abforbs  with 
avidity,  its  former  figure,  folidity,  and  tr-anf- 
parency,  may  be  reftored.  If  it  be  more  ftrongiy 
heated,  it  melts  as  foon  as  it  begins  to  «tow 
red,  into  a tranfparent,  fapid,  homogeneous 
glafs,  which  grows  dull  in  the  air,  and  is  folu- 
ble  in  water.  The  nature  of  the  borax  is  not 
changed  by  this  vitrefadtion  ; though,  if  it  be 
heated  in  an  earthen  crucible,  it  abforbs  a little 
filex  and  alumine,  and  lofes  fomewhat  of  its 
feline  properties.  This  vitrifiablenefs  is  the 
fource  of  its  utilty,  and  of  the  purpofes  for  which 
it  is  employed  : it  thereby  ferves  for  a flux, 
and  prefer ves  tlxe  heat  and  polifii  of  metallic 
plates,  of.  which  it  promotes  the  adhefion. 

I).  A Elion 
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D.  A&ion  of  the  Air . 

9.  Borax  efflorefces  (lightly  on  its  furface 
when  cxpofed  to  the  air;  whence  that  of  the 
fhops  is  always  covered  with  a white  powder, 
which  was  formerly  taken  for  an  argillaceous 
earth,  though  it  is  only  the  fait  deprived  of  its 
water  of  cryftallization.  This  effiorefcence  is 
confined,  however,  and  does  not  extend  to  the 
interior  of  the  fait  ; the  texture  of  which  is  too 
denfe  and  too  compaCt  for  it  to  experience  this 
alteration  beyond  its  furface. 

F.  AElion  of  Water. 

10.  This  fait  is  pretty  eafily  foluble  in  wa^ 
ter.  Twelve  parts  of  this  fluid,  at  the  tem- 
perature of  ten  degrees,  diflolve  one  of  borax  ; 
of  boiling  water  fix  are  fulficient.  Hence  it 
may  be  cryftallized  by  cooling  a faturated  folu- 
tion,  though  the  moft  regular  cry  fiais  are  the 
product  rather  of  a flow  and  fpontaneous  eva- 
poration. 

G.  Decompofition  ; Proportions. 

9.  Borax  fufcs  with  metallic  oxides,  and 

becomes  coloured  in  vitrifying  with  them,  with- 

* 

out  being  decompofed.  It  frequently  ferves  to 
characterize  and  deteCt  the  oxides,  or  the  earthy, 
fiony,  and  mineral  fubftances,  of  which  they 
confiitute  a part. 

12.  It  has  no  aCtion  in  combufiible  fub- 
fiances  : the  excefs  of  loda  which  it  contains, 

however, 
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‘however,,  eafily  unites  with  fulphur,  and  con- 
verts it  into  fulphuret;  with  charcoal,  which  it 
can  partly  dijfolve,  and  which  colours  it  more 
or  lefs  ftrongly  by  fnfion  ; and  even  with  me- 


tals, the  oxidation  of  which  this  hale  favours, 
or  of  which  it  abforbs  the  oxided  part,  purifies 
the  mafs,  and  heightens  the  colour.  The  laft 
property  renders  it  ufeful  to  goldfmiths. 

13.  All  the  acids,  having  more  attraction  for 
foda  than  the  horacic,  are  capable  of  decom- 
pofmg  it.  If  they  be  employed  in  fmall  quan- 
tity, they  unite  to  the  foda  that  was  in  excels  ; 
and  the  liquor,  if  the  procefs  be  conducted  in 
the  rnoift  way,  affords  the  fait  that  each  acid 
forms  with  foda;  and  neutral  borate  of  foda 
without  excefs  of  bafe,  that  is,  the  fpecies  of 
borate  mentioned  immediately  before  the  pre- 
lent. 


14.  It  is  by  means  of  the  fulphuric  acid,  that 
the  horacic  acid  is  commonly  extracted  from 
this  fait,  the  molt  common  of  the  borates,  and 
even  the  only  one  at  all  plentiful.  Into  a hot 
and  faturated  folution  of  borax  concentrated 
fulphuric  acid  is  poured,  adding  it  by  little  and 
little,  and  ftirring  the  mixture  as  it  is  added, 
in  order  to  prevent  the  too  great  commotion 
and  intenfe  heat  which  are  excited  by  this  de- 
compofition.  Enough  of  the  acid  is  added  to 
impart  a four  tafle  to  the  liquor;  the  horacic 
acid  fubfides  and  cryftallizes  on  cooling  ; the 
fupernatant  liquor  is  decanted  : the  lamellated 
cryftals  that  are  depofited  arc  wathed  with  a 
confiderable  quantity  of  cold  water,  to  carry 

VoL.  III.  Hll  . off 
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off  the  portion  of  water  charged  with  fulphate 
of  foda  and  fulphuric  acid,  with  which  they  are 
wet  ; and  the  acid  thus  extracted  is  prefer ved 
for  ufe. 


15.  Thenitric,  or  the  muriatic  acid,  may  equal- 
ly be  employed  for  feparating  the  bofacic  acid 
from  borax,  as  it  may  be  obtained  by  means  of 
either.  Its  cryftals,  however,  obftinately  re- 
tain a portion  of  the  acid  employed  to  extract 
them  ; and  this  is  the  reafon  why  fome  chemifts 
have  afferted  that  the  boracic  acid  differed  ac- 


cording to  the  acid  ufed  in  its  preparation. 
But  when  it  has  been  well  wafhed,  the  very 
"little  portion  of  either  acid  that  it  can  retain, 
does  not  at  all  affeCt  its  properties  ; befides,  it 
may  be  divefted  of  it  completely  by  the  action 
of  hre  and  vitrifying  it;  when  it  will  be  found 
that  it  is  perfeétly  identical,  whatever  be  the 
acid  of  which  we  employ  the  attraction  to  ob- 
tain it. 

16.  The  boracic  acid  unites  very  readily  with 
borax,  or  the  fu p e r- fat u rated  borate  of  foda, , 
This  requires,  even  for  its  complete  facturation, 
half  its  weight  of  its  proper  acid.  Thus  borate 
of  foda  is  formed  by  gradually  ab (orbing  by 
the  addition  of  boracic  acid,  that  portion  of 
foda,  the  excefs  of  which  characterizes  borax. 
It  is  this  fait  which  confdtuies  the  preceding 
fpecies.  We  fee  there  are  two  methods  of  pre- 
paring it:  m the  atur&fcing  of  the  excefs  of 
foda,.,  which  boras 


x contains. 


\r  o 
' Cl 


acid  ; the  other, 


î ne  ). 


aci  cl. 


ut  at  t 


little  foreign 
ifaating  ft  by  its  own 
âme  time  it  muft  be  obvious, 

that 
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that  the  fécond  of  tliefe  methods  is  far  prefera- 
ble to  the  fir  ft  ; fin  ce  we  know  not  the  quantity 
of  the  foreign  acid  neceffary  to  be  added,  and 
if  we  put  a little  more  than  is  requifite,  wefhall 
decompofe  a part  of  the  true  borate  of  foda 
which  exifts  in  the  borax. 

17.  Bergmann,  who  was  the  firft  tliat  infilled 
on  the  alkaline  itate  of  borax,  or  the  excefs  of 
îoda  which  characterizes  it,  and  on  the  property 
it  poffeftes  of  abforbing  half  its  weight  of  bo- 
tacic  acid,  has  not  defcribéd  the  diftinguifhing 
properties  of  the  borate  of  foda.  This  fait  dift 
fers  in  tafte  from  borax  ; it  does  not,  like  it, 
turn  the  fyrup  of  violets  green  ; it  cryftallizes 
neither  fo  readily,  nor  in  the  fame  manner  ; it 
has  a different  order  of  folubility  ; it  is  not  ef- 
floiefcent,  like  the  borate  fuper-fatu rated  witli 
foda  : like  it,  however,  it  is  fufible  into  a glafs, 
ami  it  might  be  ufed  ror  the  fame  purpofes  ; 
but  it  has  not  yet  been  employed,  and  ought  to 
be  con  fide  red  as  an  objebi  of  inquiry. 

18.  Among  the  hafes,  lime,  barites,  ftrontian, 
and  magnefia,  deconlpofe  both  the  borate  of 
foda  and  borax.  The  folutions  of  the  firft  three 
babes  in  water,  added  to  that  of  thefe  faline  fub- 
fiances  immediately  form  an  infoluble  precipi- 
tate, and  the  foda  remains  diftolved  in  the 
liquid  in  an  uncombined  ftate.  Magnefia,  heated 
with  the  folutions  of  the  fame  faits,  gradually 
abforbs  their  acid,  and  likewife  leaves  the  foda 
at  liberty  in  the  liquid,  to  the  bottom  of  which 
the  infoluble  and  pulverulent  borate  of  mag- 
nelia  fubftdes.  Pot-afli  equally  decompofes  the 

H h 2 borate 
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borate  of  focla,  but  without  yielding  a precipi- 
tate, on  account  of  the  folubility  of  the  fait 
formed,  and  of  the  foda  feparated. 

19.  Silex,  alumine,  and  zircon  e,  combine 
with  borate  of  foda  and  borax  by  fufion.  The 
firft  enters  into  a true  vitrification  with  thefe 
faits,  fo  as  to  exhibit  borates  ot  foda  and  filex. 
The  other  two  form  only  frits  or  enamels. 

20.  We  know  not  yet  all  the  aCtions  that  the 
borate  of  foda  and  borax  are  capable  of  exert- 
ing on  the  different  fpecies  of  faits  which  have 
hitherto  been  mentioned.  We  only  know,  that 
their  folutions,  mingled  with  thofe  of  other 
foluble  faits  having  barites,  lime,  or  magnefia 
for  their  bafe,  produce  in  them  precipitates  of 
infoluble  borates  ; and  that  this  is  a very  good 
method  of  forming  fuch  borates,  fin  ce,  as  we 
have  feen,  it  is  very  difficult,  and  often  even 
impracticable,  to  compofe  them  directly  by  com- 
blnin<r  thefe  bafes  with  the  boracic  acid. 

21.  According  to  Mr.  Kirwan,  a hundred 
parts  of  borax  contain  of 

jL 

Boracic  acid  34 


Soda 

Water 


17 

47 


He  conceives,  that  of  thefe  0, 17  parts  of  foda, 
five  only  are  fiiturated,  and  that  the  twelve  other 
parts  of  this  alkali  form  the  excefs  of  foda, 
which  this  fait  contains. 


H.  UfdS. 


22.  Formerly  great  ufe  was  made  of  borax 
in  medicine  as  a folvent,  atténuant,  aperitive, 

and 
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and  even  fedative.  Externally,  it  was  particu- 
larly employed  in  apthæ.  At  prefent  it  is  fcarce- 
ly  ever  prefcribed.  In  the  arts  it  is  ufed  in  the 
fufion  of  metals,  in  the  purification  of  fome;  it 
is  of  ufe  to  heighten  the  colour  of  gold  ; it  is 
particularly  employed  in  foldering  ; it  enters 
into  fome  vitrifications. 

Species  IX» 

\ Borate  of  Ammonia . 

THE  borate  of  ammonia  is  very  little 
known  : it  is  formed  by  direét  combination  of 
the  boracic  acid  with  ammonia.  It  has  fo 
little  folidity  and  permanency,  that  in  the  eva- 
poration of  its  folution  all  the  ammonia  ap- 
pears to  be  volatilized,  while  the  boracic  acid 
cryftallizes.  All  the  bafes  have  the  property  of 
expelling  the  ammonia.  This  fait  is  of  no  ufe. 

. % 

Species  X. 

A m moniaco-m agn efia n Bo ra te. 

THERE  exifts  fuch  a triple  fait  in  this  ge- 
nus, as  in  all  the  preceding.*  However,  I have 
placed  it  here  only  on  the  ftrength  of  analogy. 

Species  XL 
Bora  te  of  G lue 'me, 

NO  mention  has  yet  been  made  of  the 
combination  of  glucine  with  boracic  acid.  The 

fmall 


470 


EQUATE  OF  ZÎKCOXE. 


fmalî  qifântity  of  this  earth,  which  Citizen 
Vauquelin,  who  firft  difcovered  it,  has  been 
able  to  procure,  has  not  allowed  him  to  corn» 
bine  it  with  any  but  the  ftrongeft  acids.  The 
borate  of  glucine  is  introduced  here,  therefore, 
only  to  complete  the  genus  : its  properties  are 
not  known,  as  its  exigence  is  only  a matter  of 
conjecture.  Its  place  is  accordingly  affigued 
only  from  analogy. 

1 Species  XI T 

Borate  of  Alumine . 

NOTHING  is  more  difficult  to  combine 
with  the  boracic  acid  than  alumine,  at  lead  in 
the  fimple  or  immediate  way.  The  mixture 
of  a folution  of  borate  with  a folution  of  fid- 
phate  of  aiumine  has  been  mentioned  for  this 
purpofe  ; but  in  this  procefs  the  neutral  borate 
of  foda  fhould  always  be  preferred  to  borax  ; 
becaufe,  if  the  latter  be  employed,  the  foda  in 
excefs  may  produce  a precipitate  of  alumine, 
which  might  be  miftaken  for  an  earthy  borate. 
The  aluminous  borate  has  not  yet  been  at  all 
examined. 


Species  XIII, 

Borate  of  Zircone . 

SINCE  the  difcovery  of  zircone  by  Mr. 
Klaproth,  it  has  been  combined  only  with  the 

% principal 
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principal  acids,  and  no  attempt  has  been  made 
to  unite  it  with  the  boracic  acid  to  form  a fait. 

* Heated  with  borax,  it  is  known  to  impart  to  it 
a fawn  colour  ; but  this  vitreous  combination 
cannot  be  confidered  as  a borate  of  zircone  ; it 
would  be  at  moft  a kind  of  triple  fait  For  the 
reft,  it  has  not  been  examined:  hitherto  it  has 
been  the  product  only  of  a trial  with  the  blow- 
pipe. In  the  effects  of  zircone,  fome  analogies 
with  thofe  of  a metallic  oxide  are  found. 

Species  XIV, 

Borate  of  Silex . 

1.  IT  has  been  feveral  times  faid  in  this  work, 
that  the  boracic  acid,  united  with  filex  by  fu- 
fion,  and  involving  it  in  its  vitrification,  forms 
with  it  a folid  and  permanent  vitreous  combina- 
tion. It  is  this  combination  which  I place  here 
as  borate  of  filex.  Evidently  it  is  a fpecies  of 
fait  that  can  be  prepared  only  by  means  of  a 
ftrong  fire  ; neither  lap  id,  nor  foluble  in  water, 
nor  perceptibly  alterable  by  the  air.  It  ap- 
pears, even,  that  alkalis  and  the  other  bales  do 
not  decompofe  it,  or,  at  leaft,  decompofe  it 
with  great  difficulty,  fince  they  may  be  melted 
with  this  firft  vitreous  compound  without  ef- 
fecting any  feparation  of  the  filex. 

2.  It  is  equally  obfervable,  that  filex  is  ca- 
pable of  forming  triple  combinations,  or  fpe- 
cies of  triple  faits,  with  borates  already  fatura- 
ted  with  other  bafes,  and  particularly  with 

borax  ; 
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borax;  fin  ce  it  fufes  with  thefe  faits  without 
clecoinpofirig  fhefn,  and  afterward  remains  with 
them  in  a durable  vitreous  form.  It  is  true,* 
that  thefe  fpecies  of  compounds  can  be  pro- 
duced only  by  a ftrong  heat,  and  in  the  dry 
way  ; that  the  moifi;  way  affords  nothing  find- 
lar;  and  that  in  this  fact  there  is  nothing  an- 
alogous to  what  was  faid  of  the  fluates  with 
a triple  combination  of  filex. 

3.  The  combination  of  borate  of  filex,  and 
particularly  that  which  is  triple  and  made  with 
borax,  which  is  alfo  more  eafy  to  be  obtained  on 

account  of  the  excefs  of  foda  in  the  latter  fait, 

♦ 

is  of  uie  only  in  lithology,  and  in  effays  with  the 
blow-pipe.  It  enables  us  to  judge  whether  the 
foffil  fubfianees  we  examine  be  of  a filieious 
nature  or  not. 


END  OF  THE  THIRD  VOLUME. 


W.  Flint,  Printer* 
Old  Bailey. 
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